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7 no basic change in the 


physical properties of a_ liquid 
whether you pump large or small 
volumes. But as the volume being 
pumped approaches the milliliters 
per hour (ml hr) range, several 
constant characteristics of liquids 
tend to become serious problems. 
Metering success depends on how 
well these problems are solved by 
pump design and operating prac- 
tice. 


Compressibility: 

All liquids are compressible, but 
so slightly that there is rarely much 
cause for concern. In small volume 
metering, however, the 0.027% re- 
duction in volume of water which 
accompanies each additional 100 
psi pressure can represent a 0.3°7 
loss in pumping efficiency. Thus 
the existence of high or fluctuating 
discharge pressures must be con- 
sidered when choosing a micro 
pump. 


eo €:-o 


Entrapped air: 

3ubbles can be troublesome even 
in high capacity controlled volume 
pumps. But when you’re metering 
at the rate of 1/60 ml per stroke to 
(0.3 accuracy, a bubble can spell 
disaster. Good pump design can 
minimize the bubble problem by 
speeding bubbles through the liquid 
end in a very few strokes, but only 
good pumping practice can elimi- 
nate it. In our experience, there is 





how to meter small quantities 
of liquid accurately 





no substitute for a deaerator in 


the line. 


Viscosity: 

Low viscosity liquids tend to pass 
between any but the most per- 
fectly mated ball checks and seats. 
Ball seating techniques recently 
intreduced by Milton Roy have 
eliminated this problem, however, 
and extended the number of liquids 
that can be accurately pumped in 
small volumes. For example, a 
miniPump® is now successfully 
pumping 85 ml hr of cyclohexane 
against a discharge pressure of 
1,000 psi to an accuracy of +0.6%. 


Minute volumes also impose 
tight specifications on the pump 
itself. Plungers, balls, and seats 
must be finished to a degree of near 
perfection. Parts are inspected 
under powerful microscopes for any 
sign of imperfections. Proper mat- 
ing of balls and seats is so critical 
that a rigorous functional test is 
necessary. 


Solving these unusual problems 
demancs such special equipment as 
the Milton Roy miniPump, and 
special pumping practices. To- 
gether they permit numerous 
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metering jobs not otherwise pos- 
sible. MiniPumps are standard 
equipment wherever small volumes 
of expensive or dangerous liquids 
are to be accurately metered into 
large process streams: perfumes 
into soap, dyes into cheese, odor- 
ants into natural gas, and hydra- 
zine and other amines into boiler 
water. MiniPumps have also 
proved themselves in the chroma- 
tographic analysis of amino acids, 
feeding influent buffers to the 
columns and accurately introduc- 
ing ninhydrin reagent to the 
effluent. 


If precision pumping of small 
volumes of liquid is one of your 
problems, look to Milton Roy’s 25 
years of experience for your most 
economical solution. For more de- 
tailed information on miniPumps, 
write for Bulletin 1257-1. Milton 
Roy Company, 1300 East Mermaid 
Lane, Phila. 18, Pennsylvania. 


milton 
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CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps + Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 























COMING -o. next month 


in ISA Journal 
Special September Show Issue 


Featuring complete information on an event 
of international significance ... the 14th An- 
nuai ISA Instrument-Automation Conference 
and Exhibit. 


* ONLY Sr 


% Complete Directory of Exhibitors 
¥%& Product Buyers Guide 


v 
September ISA Journal Content 


Articles by experts . . . reviewed by experts . . . 
edited by experts. 


Feature Article in Two Parts 


On “Statistical Analysis Of 
Measurements” 

1. Less Data. . . More Information 

2. All About Power Spectral Density 








Analyzers Work With Computer Control 





Instruments and Polaris Underwater Launching 





Accurate Temperatures With Direct-Fired 
Heater Tubes 


Cemputer Control of Butane Isomerization 


—» 























MEN WHOSE FUTURES LIE IN INSTRUMENTATION 
FIND TOMORROW'S ANSWERS AT CHICAGO 
SEPTEMBER 21 10 25 


What's happening to improve flow measurement? 
How are errors analyzed in data sys- 
tems? What are the communications 
for Systems Engineering? What 


equipment is used for process evalu- 
ation? How does process dynamics 
affect computer control? 


This September, instrumentmen from every industry will attend the 
14th Annual Instrument-Automation Conference and Exhibit in Chicago 
and leave with facts answering these and countless other questions 
...many of which will be applied to operations in their own com- 
panies. 


Comprehensive information on a complete range of instrumentation 
subjects is given at the numerous ISA Conferences, Technical Sessions, 
Workshops and Clinics at Chicago's Palmer House and Morrison 
Hotels. 


Nearly 400 top international firms, displaying their latest products 
and services, will stimulate the thinking of nearly 30,000 instrument 
users and manufacturers in attendance at the Show toward advanced 
automation techniques. 


No wonder forward-looking instrument engineers, technicians and 
executives consider attendance at the 1959 ISA Show a “must”. 


If you are involved in the rapidly changing technology of instru- 
mentation ... attend the 14th Annual ISA Instrument-Automation Con- 
ference and Exhibit on September 21 to 25 in Chicago, Illinois. 


THE ISA CONFERENCE AND EXHIBIT 
IS THE: ONE SHOW 
FOR KEEPING AHEAD IN INSTRUMENTATION 
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new low-cost 
transistorized 

flow rate indicator 

for magnetic flowmeters 





BIGGEST FLOWMETER BARGAIN IN YEARS! 


Here’s a new, low-cost flow rate indicator for one- 
fourth the price of previous types. Designed for use 
with any F & P magnetic flowmeter, this new tran- 
sistorized indicator reduces the cost of a magnetic 
flowmetering system to as low as $1000. You get ail 
the advantages of F & P magnetic flow meters... 
3000 to 1 rangeability, no pressure drop, ability to 
handle slurries and corrosive liquids, simplicity of 
installation . . . at a cost comparable to conventional 
systems. Ideal for field checks, monitoring, pilot 
plant and laboratory work. 


Percent of flow readings are prominently displayed 
on a 10” scale with a high intensity red pointer. 
Direct reading scale also available. Screwdriver ad- 
justment inside case permits wide range changes. 
Accuracy is +2% of full scale; repeatability is +1%. 
The complete indicator unit weighs only 15 pounds. 
Available in a variety of mounting styles. 

Get the facts on this low-cost magnetic metering sys- 
tem now. Contact the F & P field engineer nearest 
you, or write Fischer & Porter Co., 589 County Line 
Road, Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane St., Downsview, Ontario. 


mr FISCHER & PORTER COMPANY  cowmiere process sreumenrarion 
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K & M 
GIVES YOU 

THE MOST VALVE 
FOR YOUR DOLLAR 





averaging highest in Cy ratings 


When you are buying control valves, one of the most important points 
to consider is flow capacity, or Cy. Valves of the same nominal size 
won't necessarily deliver the same flow output, which is what you're 
paying for. 

K & M valves give you the highest Cy’s available. This is not an 
extravagant claim derived from estimates or theoretical calculations; it 
is based on actual hydraulic tests. 

The accompanying table will show you just how much higher is 
K & M’s flow capacity. Sometimes, this greater efficiency permits the 
use of the next smaller size valve—at a substantial dollar saving. Al- 
ways, it provides better controllability: fluid flow is smoother, less turbu- 
lent, with lower pressure loss through the valve body. 


With K & M, you get what you pay for—and then some. 


SEND FOR BULLETIN CV53. 





"KIELEY & MUELLER, INCORPORATED 


Our 80th Year Oldest Pressure ard Level Control Valve Manufacturer 
64 Genung Street, Middletown, New York 
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DON’T BE AN OBSOLETE INSTRUMENTMAN!........... 2.0.0... 0... ne 18 
Instrument courses and clinics can keep you up to date Benjamin E. DeRoy 
ge a ere eee ee 26 
Infrared analyzers check lower explosive limit of 16 points around giant wind tunnel. 
INGENIOUS ENGINEERING — Editorial, Charles W. Covey .. 0... 66 cece ee eee 31 
HEAVY INDUSTRY GETS A NEW LOAD CELL.............. 2c cece eens 32 
Magneto-elastic principle yields a new rugged miniature size load cell with output high 

enough to directly actuate recorders. Orvar Dahle 
INFRARED ANALYZER SPOTS THE SMOG VILLAIN................ . eee eeu 40 
Auto exhaust is found to be the number one contributer to smog as the result of extensive 
instrumental methods of analysis. Robert L. Chapman 
KEEPING YOUR MAINTENANCE RECORDS WITH A COMPUTER.............. aa 
DuPont keeps all instrument and service records on punched cards, schedules service, and 
evaluates maintenance and equipment performance via computer. Fred H. Winterkamp 
ELECTRONIC SIMULATION OF PROCESS AND INSTRUMENT DEAD-TIME........ 48 


A servo-controlled 100-position switch successfully simulates dead-time from 2 to 60 sec- 
onds, with inputs and outputs ranging between +100 volts. 


A NEW SEMICONDUCTOR FOR TEMPERATURE MEASUREMENT.............- 50 
Transistor research has evolved a new family of high-purity semiconductors with character- 
istics ideal for aeronautical and industrial temperature measurement. John R. Pies 
ee es sn. dv win neh s baat vee Ove ¥ ee Soeeseesee 55 


Flavors and odors analysis caprured the spotlight at ISA’s Gas Chromatography Symposium. 


DOLLARS — ANALYZERS — COMPUTERS........ 0.0... eee 56 


These topics engrossed attendees at the ISA Instrumental Methods of Analysis Symposium 


EE ee ee ee a a ee 58 


622 good reasons why you should attend the 14th Annual ISA Instrument-Automation Con- 
ference & Exhibit in Chicago, September 21-25, 1959. 
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FultroMatic Combines Controller, Positioner, Valve 
.. Gives Precise Control of Temperature or Pressure 


Now, this lab-tested, field-proved FultroMatic answers 
today’s precise control requirements with multiple features 
never before available in one unit .. . at about half the cost 
of two- and three-unit systems! 


» Improved accuracy with smaller, faster-responding element. 

Positive valve positioning by feedback action; no overshoot. 

Adjustable proportional band easily changed on the job. 

» Simplified settings with knob, indicator, arbitrary scale. 

» Field reversibility: control action quickly changeable. 

‘ Pies to instal!: place valve in position, mount bulb, connect air. 
» Low maintenance: rugged design for trouble-free service. 


FOR COMPLETE FULTROMATIC SPECIFICATIONS, 
WRITE FOR BULLETIN PU-755 


¥ Kobertshaw-Fulton 


CONTROLS COMPANY 
Mr Controls 


FULTON SYLPHON DIVISION « Knoxville 1, Tennessee 
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before 
opening of the 


14th ANNUAL ISA 


INSTRUMENT-AUTOMATION 


CONFERENCE AND EXHIBIT 
(INTERNATIONAL) 


Sponsored by 
INSTRUMENT SOCIETY of AMERICA 





in the big INTERNATIONAL AMPHITHEATRE 
at the crossroads of America... 


CHICAGO 


SEPTEMBER 21-25, 1959 


BUT IT ONLY TAKES 
3 MINUTES TO DIAL... 


FRED J. TABERY (Richmond 9-1091), Exhibit Mana- 
ger, Instrument Society of America, 3443 S. Hill 
Street, Los Angeles, Calif. 


: TO RESERVE EXHIBIT SPACE 


do it now! 
good locations still available 





For all other information contact: WILLIAM H. KUSHNICK, Executive Director 
Instrument Society of America, 313 Sixth Avenue, Pittsburgh 22, Pa. ATlantic 1-317! 
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Photostot machines, factory assembled, are protected 
and secured for safe shipment UNCRATED. Roy 
Williamson reports no major damage fo any unit during 
four years of North American padded van service. 


How Photostat Corporation 
solved a problem... 
by shipping UNCRATED in 
NORTH AMERICAN VAN 
LINES’ PADDED VANS 


According to Roy Williamson, Traffic Manager for the 
Photostat Corporation, Rochester, New York, their prob- 
lem was to make fast and safe delivery of factory-assembled 
photocopying machines—ready for use upon arrival. 
North American Van Lines had the answer: ship the 
assembled machines UNCRATED in special padded vans. 
Delivery is made directly into the office where it is to be 
used—and a local Photostat representative quickly makes 
the few simple adjustments required. As a result, the 
/ih oe \ customer is happy with a machine ready for use—and 
North inerican ~~ are — ‘= both we a sie 
you have a shipping problem, it will pay you to get 
WORLD-WIDE MOVING the first-hand facts about North ne ein mae 


as padded van service. Write or phone today. 


NORTH AMERICAN VAN LINES, Inc. / World Headquarters Dept. 17-4 Fort Wayne, Indiana 


In Canada, North American Van Lines Canada, Ltd., Pickering, Ontario In Europe, North American Van Lines Europe, GMBH, Mannheim, Germany 
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automatic cartesian coordinate plotting of any test data 
that can be reduced to electrical form... 


TEMPERATURE 


WEIGH 


THE 
MOSELEY 
AUTOGRAF 


>< Y RECORDER 


Modern development, research, and manufacturing processes require the transformation 
of voluminous quantities of test data into useful graphic representations. As a pioneer in 
this field, the Moseley Aurocrar X-Y Recorder has earned an enviable reputation for 
reliability, accuracy, ruggedness, and versatility. Avrocrar X-Y Recorders 
and related data reduction accessories are our principal products. They will 
be found in use by laboratories and industrial plants throughout the world. 


F. = MOS ELEY CoO. 409 N. Fair Oaks Ave., Pasadena, Calif 


MODEL 6/$ AUTOMATIC CHART ADVANCE X-Y RECORDER 















© 
Waveetonstiind 




















oe 
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Veovebavendavsetivna tion tinetinny 


We wil/ be pleased to 
send you our catalog 
which includes complete 
specifications on X-Y 
Recorders and Data 
Reduction Accessories. 


Sales 


in all 
principal areas 
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The largest labor 


Flowmeters and manometers are just Three full stories are devoted to test- 
two types of precision equipment ing and proving the quality of all 
used for accurate measurement in Fisher equipment. 

this unique laboratory. 


} IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... 


ia, 
: 


A Fisher engineer obtaining frequency 
response data of Fisher equipment 
under test on an oscillograph. 


CHANCES ARE IT’S CONTROLLED BY... 


ISA Journal 
















ia-we-é@setem in the world 






where research engineers 





develop and perfect the quality 






of Fisher products 











HIS is a remarkable facility. It’s the nerve center of 
Es 3-story laboratory built to duplicate every con- 
ceivable field condition under which any Fisher product 
might operate. There’s no other like it, anywhere. The 
engineers shown are keeping keen observation on the 
operating characteristics of such Fisher equipment as 
pressure regulators, liquid level controls, diaphragm 
control valves... plus many other types. There are 
literally hundreds of these complex and abnormally 
rigid tests which Fisher controls are subjected to before 
they are released to the user. 














QUICK FACTS ABOUT THE 
FISHER LABORATORY 







@ It is equipped with vessels capable of storage pressures 
up to 2500 psig. These vessels discharge into five flow 
metering lines ranging in size from 4 inches to 12 inches. 







@ It is possible to test with either air or water at 400 psig 
pressure. One 4-inch line is capable of 2500 psig pressure 
for air or water testing. 






@ All flows are metered with orifice plates and differential 
manometers. Liquid flows can be metered up to 6000 GPM 
and gas flows up to 7,000,000 SCFH. 





@ Actual flow test curves are recorded on each Fisher valve 
design. This gives a visual record of the operating char- 
acteristics of each piece of Fisher equipment and proves 
that its performance in the line will precisely match pub- 
lished data. 








@ It is an approved laboratory for determining official ASME 
capacity ratings on safety and relief valves used on unfired 
pressure vessels. 





The end result of these combined facilities and constant 


Send for Suiletin AL-S vigilance is the building and maintenance of user con- 
This comprehensive booklet contains valve sizing fidence ... so that when an instrument man says “put 
! and capacity charts obtained from thousands of actual a Fisher in the line” he knows that it will perform as 
. laboratory flow tests for all Fisher body types and promised and guaranteed 


inner valve styles. 


FISHER GOVERNCR COMPANY (4}7,/973 


Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 





SINCE 1880 
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LIBRASCOPE 


SHAFT-TO-DIGITAL ENCODERS 
meet and surpass rigid requirements of air- 
borne analog-to-digital translation despite 
environmental extremes. Shock, vibration, and 
severe temperatures do not affect their con- 
tinuous, noise-free operation. 
THEY'RE DIRECT Librascope encoders provide 
a simple, one-step means of digitizing analog 
data. 
THEY'RE RUGGED Operation is unaffected by 
30g shock, 0 to 2000 cps vibration, through- 
out a range of —55° to +100°C. 
THEY'RE RELIABLE Multi-million turns at high 
spgeds with constant contact resistance. 
ev'RE versaTice 14 basic models in a wide 
= bgopacities with special function codes 
Faia computer requirements. 
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MODEL 740 MODEL 713 MODEL 758 MODEL 724 MODEL 708 
TOTAL RESOLUTION DIMENSIONS 
OUTPUT CODE MODEL NO. @ CAPACITY PER TURN DIA. x LENGTH 
PARALLEL 740 10 bits (1024) 1024 4%" x 2%" 
BINARY 743 13 bits (8192) 128 2” x 3%” 
(LINEAR) @All models available with internally mounted 
707 7 bits (128) 128 2” x 24%,” isolation diodes for sequential multiplexing ap- 
rd 713 13 bits (8192) 128 2” x 3%” plications. 
> my aly.” 
(LINEAR) raed 7 oe aoa 4 ane tAvailable in hermetically sealed servo-driven 
4 ’ : package as Models 757-S and 758-S. 
757t 7 bits per quadrant* 512 2%" x 4K,” 
SERIAL (4 quadrants) *Including limit 1 and polarity information. Sine 
pall 758t 8 bits per quadrant* 1024 4%" x 3%," and cosine functions generated simultaneously 
“ (4 quadrants) and independently. One turn of shaft generates 
ouay 723 2,000 200 3K,” x 42%,” 4 quadrants of information. 
CODED 724 20,000 200 36” x 47%,” E 5 
733 3,600 200 34” x 42%,” For full details on Librascope 
DECIMAL Rare, 4 
(8-4-2-1) 734 36,000 200 3%,” x 6% h f -di : ] ° 
735 360,000 200 3%," x 6%” shaft-to-digital encoders write 
GRAY 708 8 bits (256) 256 3%.” x 1%,” for catalog E 11-1. 
Lio-s 
A 
BOYS IBRASCOPI GENERAL 
o101 i wt PRECISION 
COMPANY 


For information on career opportunities at 
Librascope, write Glen Seltzer, Employment Manager. 


12 
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A SUBSIDIARY OF GCNERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. 40 East Verdugo Avenue * Burbank, Calif. 


ISA Journal 








WHAT’S NEW 
= IN THE INDUSTRY 


Teenage Reactor 


Electronic Encyclopedia 


Space Challenge 


Atomic ‘‘Pen’”’ 


Automation and Power 


August 1959 


What price scientific talent? Robertshaw-Fulton is wondering. In 
cooperation with the Boy Scouts of America, Robertshaw offered 
the use of its Western Research Center scientists and facilities to 
help science-minded youngsters prepare themselves for advanced 
training. Each member of the Science Explorer group was encour- 
aged to undertake a project of his own choosing. And now Robert- 
shaw is wondering what to say to one lad who wants to build a 
small reactor and has asked if he can construct it in their research 
building. 


A five-ton electronic encyclopedia of facts on American life will be 
a key part of the U. S. exhibition on view in Moscow’s Sokolniki 
Park this summer. Answers to 4,000 questions have been programed 
into IBM’s RAMAC. When a Russian visits the Moscow exhibit and 
asks for facts and statistics on American life, RAMAC will consult 
its 5,000,000-character memory and print out the answer in Russian 
on an electric typewriter. 


“Future space flight will offer even greater challenges to the in- 
strumentation engineer,” Col Richard D. Curtin of the Air Forc> 
Ballistic Missile Division claimed in an address at ISA’s Flight 
Test Instrumentation Symposium in Seattle. “In addition to the 
traditional role of measuring and sending back the many vehicle 
performance parameters,” he said, “instrumentation has become the 
actual payload for many space missions and will occupy a signifi- 
cant portion of the payload for some time to come.” 


The slow migration of the ice cap over Greenland will be accurately 
measured by modern atomic techniques. U. S. Army Engineers have 
selected Tracerlab, Inc., to dévelop an “atomic pen” to record the 
gradual grinding movement of the ice cap over a year-long period. 
The test will be carried out in temperatures as low as —50°C, thereby 
precluding the use of conventional equipment. Movement will be 
measured by a beam of radiation moved across an x-ray film by 
the ice. The instrument was devised by the Corps of Engineers Snow, 
Ice and Permafrost Research Establishment. 


Future applications of automation in the power industry will 
be concerned with the relatively short times during which pow- 
er stations are in startup or shutdown sequence, said W. F. 
Crawford, president of Republic Flow Meters Co., and of Ed- 
ward Valves, Inc., at ISA’s recent Power Symposium. Many 
power plants do not use the full capabilities of automated equip- 
ment now installed, Crawford claimed, adding that anticipatory 
maintenance will become an economic necessity since the great in- 
vestment in generating capacity will make maintenance downtime 
very expensive. (Please Turn to Page 14) 
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WHAT’S NEW IN THE INDUSTRY (Con’t from page 13) 


Satellite Catalog 


Bull Market? 





Sales Talk 
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Study on an inventory system to keep tabs on a “whole skyful of 
satellites” is underway at Republic Aviation. The large number 
of man-made satellites to be launched in the next few years will 
present a major traffic problem to the Defense Department. It will 
be necessary to catalog all such bodies and keep track of them to 
determine when new ones are launched or old ones disappear. Re- 
public’s study will help determine an efficient means for doing 
this job. 


La Compagnie des Machines Bull, almost unknown in the U. S., is 
reportedly the world’s third largest computer manufacturer, rank- 
ing after IBM and Remington Rand. Since 1950, Bull, a French 
firm, has exported to the U. S. anonymously and in a limited way 
under an agreement with Remington Rand has supplied com- 
ponents for Rand computers, except Univac. The Rand-Bull agree- 
ment expires in August, 1960, and Bull says it will renew only 
under a full partnership agreement, whereby Bull machines sold 
in this country would carry the trade mark “Remington Rand-Bull.” 
Whether or not the agreement is extended, Bull has served notice 
it will invade the U. S. market on a large scale next year. 


Aeronutronic, a majority owned subsidiary of Ford Motor Company 
since 1956, merged with the parent company in July. Its operations 
will be carried on by Aeronutronic, a Division of Ford Motor Com- 
pany ...Schutte and Koerting has acquired a majority interest in 
the Whitlock Manufacturing Company... Comptometer Corp. has 
announced the purchase of Radiation Electronics Corp., Skokie, IIl., 
which will operate as a division of Comptometer. 


Airpax Electronics net sales for the first quarter of 1959 were 
$921,127, nearly double 1958 first quarter sales of $580,875... Con- 
solidated earnings of Leeds & Northrup and its wholly owned Cana- 
dian subsidiary for the fiscal year ended March were $1,353,176... 
Daystrom, Inc., net sales for fiscal 59 were $76,640,000 ... IMC Mag- 
netics Corp. sales for the first quarter of 1959 were $954,518, a 45% 
increase over the previous year’s first quarter... Hagan Chemicals 
and Controls estimates that sales for the first half of 1959 will top 
$14,500,000... Black, Sivalls & Bryson reports first quarter (’59) 
sales of $10,273,201. 


Aeroquip Corporation has announced a $2,400,000 capital expendi- 
ture program on six major building projects during the next 18 
months... Autonetics has started construction on a new 162,000 
square foot building at Downey, Calif., for research, development 
and manufacture of computers and automatic controls ... Construc- 
tion has just been completed on two new additions to the plant of 
Industrial Instruments at Cedar Grove, N. J.... Lockheed has se- 
lected a 200-acre site adjoining the city of Newport Beach, Calif., 
to build administrative and scientific headquarters for the recently 
established Electronics and Avionics Division ...Kearfott Company 
expanded its plant facilities in Asheville, N. C....Gulton Industries 
has formed a new unit, the Ortholog Division, marking the firm’s 
expansion into the field of statistical and data analysis... Libra- 
scope recently broke ground for a major addition to its Glendale 


headquarters. 
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Each of these advanced instruments is available with all 
varieties of pneumatic control: 


Se Universal : 2-50% proportional band; on-off ; 
and 2-100% differerential gap, manual reset 


2. Proportional (2-300%) with automatic reset 


3. Proportional (2-800%) with automatic reset 
plus derivative. 
The mechanical instruments cover the complete range of 
filled thermal systems, pressure spirals and bellows, includ- 
ing pneumatic receivers, interchangeably. Ranges are avail- 
able as low as —100F. and as high as 1000F. for temperature, 
and 30” vacuum to 10,000 psi for pressure. 

The unitized potentiometer instruments feature plug-in 
amplifiers, easily interchangeable range standards and slide 
wires. Constant current is supplied by the D-PAK (T.M.)— 
Daystrom-Weston’s revolutionary solid-state unit which 
eliminates battery, standard cell, and other standardizing 


mechanisms. 
All models come in dust and moisture-resistant cases and D> DAYSTRO Mi 
are for universal mounting. They are ruggedly constructed 
WESTON 


for long life and trouble-free service—and for resistance to 

vibration and shock. Internal construction is unusually clean 

in design, and provides easy accessibility to all parts. Wold, hoador OW 
For full information, contact your local Weston representa- 

tive, or write to Daystrom-Weston Sales Division, Newark measurements and contiok, 

12, N.J. In Canada: Daystrom Ltd., 840 Caledonia Rd., CES aR . a 


Toronto 19, Ont. Export: Daystrom Int’l., 100 Empire St., 
Newark 12, N.J. 








VISIT US A 


DAYSTROM-WESTON INDUSTRIAL INSTRUMENTS inciude a full line of recording and cor.trolling potentiometers with strip and circular charts; 
mechanical recorders and indicators for pressure, temperature and flow; and non-indicating controllers, both electric and pneumatic. 
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Consotro! Control panel for Powerformer* at Esso’s Bayway Refinery, Linden, New Jersey. Complete Conso- 


trol Control Station slides out from front of panel as a unit — makes servicing easier for Esso technicians. 
*Trade mark, Esso Standard Oil Company 
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0! Consotrol instruments 


for dependable 
control at their 
Bayway Refinery 





Precise, dependable, centralized control . . . full-scale, easy-to- 
read chart records . . . simplified maintenance from the front 
of the panel. No wonder leading refineries like Esso specify 
Foxboro pneumatic Consotrol instrumentation. 

Consotrol control stations are so compact, four can fit where 
one circular chart instrument used to go. Yet recorders still 
have a full-scale, 4-inch chart — can furnish continuous record- 
ing of up to 3 different variables on the same chart. 

Consotro! M/58 Controllers handle a full-range of control 
functions: auto-selector . . . cascade and ratio systems .. . 
automatic batch control. 

Get the complete story on pneumatic Consotrol instrumenta- 
tion by writing for Bulletin 13-18. The Foxboro Company, 348 


Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


4» Foxboro contro! panel for #6 Pipe 
Still was installed in 1952. Consotrol re- 
corders have a full-scale 4” chart which 
travels vertically. Pen arm moves in an 
arc — eliminates extra linkage common to 
instruments that must convert rotary 
motion to straight-line pen travel. 





BOR 


REG. U.S. PAT, OFF 





4» This hydrofiner full-graphic panel was 
designed and built by Foxboro in 1954. 
Panel includes 54 Consotro! Recorders, 44 
Controllers. Ethylene Plant contro! panel 
(not shown) includes another 100 Foxboro 
pneumatic Consotrol instruments. 





Foxboro urges you to attend the I.S.A. Show in Chicago, Sept. 21-25 


CIRCLE NO. 12 ON PACE 75 




















A 


| Seer 
| negra 
| the New 


: Jerguson 
MAGNETIC 
GAGE 


For Liquid Levels 








An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red | 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 






Patent 

4 — Can also be used 

for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages and Valves for the 
Observation of Liquids ond Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


In Canada: Peacock Bros. Ltd. 
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Obsolete Instrumentman 


by Benjamin E. DeRoy, P. E. 
(Member of ISA) 
Lecturer in Electronic Technology 
Temple University 
Technical Institute 
Philadelphia, Pennsylvania 


Probably you still have some cuop- 
per-bar millivoltmeters or mechanical 
potentiometers in your plant. But, is 
your company buying more of them 
today? By the same token, do you 
think industry will long continue to 
staff instrument departments with 
“hardware” engineers and “plier-and- 
screwdriver” mechanics? 

Mr. Instrument Engineer: Are you 
ready for the computor and process 
control analysis age? Can you use La- 
place transforms, digital and analog 
computors, and frequency response to 
solve your problems? Mr. Instrument 
Technician (NOT mechanic): Are 
you ready to service data loggers, com- 
putors, and electronic process-stream 
analyzers? 

If your answer to these questions is 
no—if you are not studying to make 
up your deficiency—then you are on 
the road to obsolescence. And do not 
be fooled by past experience. These 
new instruments and techniques are 
too complex for “instruction-book” ed- 
ucation. And if you think there is plen- 
ty of time, recall that Fortune Maga- 
zine says “computors in industry will 
not develop, they will explode!” 

This paper briefly surveys educa- 
tional opportunities available today. 
We assume you know what your job 

‘ill entail tomorrow.* 


Where Can Technicians Get 
Training? 


It is generally felt that higher edu- 
cation is an absolute must, and high 
intelligence necessary for instrumenta- 
tion. Some high schools are preparing 
their better students for entrance into 
technical institutes; this is to be en- 
couraged. Advanced technician educa- 
tion is available from the following: 


For such data, read your ISA Journal: par 
article ke “Will You Be Able t 
Tomorrow’s Instruments?” (ISAJ 





(1) Technicat Institutes. Courses 
in Industrial Instrumentation are avail- 
able in most Technical Instirutes. One 
course still going strong was estab- 
lished by the ISA Philadelphia Section 
in 1947, and has been taught by ISA 
members ever since. Technical Insti- 
tute courses consist of purely technical 
subjects, often leading to a certificate; 
or, with academic subjects, to a degree 
such as “Associate in Engineering.” 


(2) Correspondence Schools—pro- 
vide excellent education for techni 
cians. Most courses are taught at th 
same level as in Technical Institute ;, 
and can be studied without leaving 
home. Particularly good correspond- 
ence courses in instrumentation are 
being offered by RCA Institute, Capi- 
tol Radio Engineering Institute and 
the International Correspondence 
School. 


(3) Industrial Apprenticeship — 
traditionally a four year period, but 
sometimes cut to three years. Class- 
room study takes a few hours a week; 
the balance is spent on the job. Both 
study and work advance in complexity 
until the apprentice becomes a fully 
trained technician. 


(4) Instrument Manufacturer Train- 
ing Courses. Originally, these were set 
up for technicians, and still are de- 
voted largely to his needs. Usually they 
are two or three weeks long and are 
excellent. A word of warning is in or- 
der here. Do not expect to take a lab- 
oratory hand or a shipping clerk and 
make him an instrument technician by 
exposing him to one of these courses; 
you get out what you put in. 


(5) ISA Maintenance Clinics. Na- 
tional ISA Conferences and _ local 
clinics offer much to the technician. 
The local clinics usually are either a 
monthly series or a week-end mara- 
thon. Quality generally is rising as 
technicians progress to higher skills 
and responsibility. 


Where Can Engineers Get Training? 


The instrument engineer can rfe- 
ceive education in the following insti- 
tutions: 


(1) Undergraduate Colleges. Here 
an engineer usually has few in- 


(Please turn to page 20) 
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2 NEW KODAK PAPERS 


GIVE YOU WRITING SPEEDS 


You can meet przctically any photorecording need with just 
two new Kodak papers. 

Kodak Linagraph 44 and 77 Papers cover the whole range of 
commonly used frequencies and writing speeds and more. With 
them you can record higher frequencies and writing speeds 
(up to 60,000 ips.) that have been impossible or difficult to 
record "til now. 

Even over wide amplitudes, sudden beam excursions, or 
sharp rise times, you get sharp, black traces—traces that are 
easy to read by visual inspection or on data-reduction equip- 
ment, easy to duplicate on diazo-type materials. 


New extra-thin, extra-tough base 


Both new papers have a specially-treated super-strength base 
that really stands up under processing, handling, rolling, 
folding, and storage. Extra thin (.0030”) for more footage per 
given roll diameter. Rolls up to 475 ft. are splice-free. Semi- 
matte s.'rface readily takes pen or pencil notations. 


Universal processing 


You can process both papers in continuous, rewind, or stabi- 
lization type equipment. After stabilization, you can handle 
records immediately without fear of brittleness, cracking, or 
tearing. 

Linagraph 44 and 77 Papers are available in all standard 
sizes. We'd like to talk with you about your own particular 
application. Write for the complete technical details or, better 
yet, ask for a demonstration by our Technical Representative 
in your area. 

















TO 60,000 ips. 


KODAK LINAGRAPH 44 
relative tungsten speed: 20 
thickness: .0030 inches 


Orthosensitized on extra-strong paper sup- 
port, specially designed for recording opti- 
mum trace density and contrast from Jow to 
moderately high writing speeds. Can be 
processed in the CEC Datarite Magazine. 


KODAK LINAGRAPH 77 
relative tungsten speed: 80 
thickness: .0030 inches 


The ultimate in high-speed, orthosensitized 
recording papers. Records extremely high 
writing speeds heretofore considered im- 
practical, yet still retains good trace densi- 
ties. Covers writing speeds up to 60,000 ips. 
Because of its wide exposure latitude it re- 
cords medium-speed traces as well, with ex- 
cellent clarity. On specially-made rugged, 
durable paper stock. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
Photo Recording Methods Division 
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Many streams need a process chromatograph—but few can use identical 
instruments. To provide a universally adaptable instrument at the 
lowest cost, all special features of CEC’s 26-202 Process Chromatograph 
are modular. They are built into the instrument to your order... Buy 
only what you need. 

Modular features available for the 26-202 include: continuous 
variable attenuation and programming for up to 12 sample compo- 
nents; pre-cutting to shorten analysis time; automatic stream switching 
and manifolding; automatic zero and zero suppression; multiple 
column operation; multiple analyzer adaptation; and application to 
an automatic process control system. For more information, write for 
Bulletin CEC 1836C-X 46. 


Analytical & Control Instrument Division ( {—(* 


CONSOLIDATED ELECTRODYNAMICS / 360 sierra madre villa, pasadena, california 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 


CEC’s LABORATORY CHROMATOGRAPHS - consist of separate con- 
trol and one or more analyzer units. 26-201Acontains a thermostatted 
sampling vaive with pre-cut column to reduce time for complex analy- 
ses. 26-203 features an adjustable temperature range from 50°C. to 
500°C., and filament-type detector providing high sensitivity at all tem- 
peratures. Write for Bulletins CEC 1831-X31.and CEC 1847-X11. 
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(Continued from page 18) 


strumentation and/or control courses. 
No undergraduate school yet gives a 
program in “Control Engineering.” It 
would seem proper that at least cours- 
es in Measurement Fundamentals and 
Feedback Control be required of engi- 
neering students regardless of their de- 
partment. As it is now, a control eng’- 
neer must take electrical, chemical, 
mechanical, or aeronautical enginee:- 
ing, and complete his education on his 
own or go to graduate school. 


(2) Graduate Schools. These are 
the most important factor in the con- 
trol engineer's education. And there 
are many outstanding courses in instru- 
mentation and control available. Also, 
there are graduate schools with em- 
phasis on the practical aspects of con- 
trol for the “practical engineer”, and 
there are others with emphasis on the 
theoretical aspects for the “advanced 
engineer” and designer. 


(3) Technical Institutes. Flexibility 
and an awareness of technological 
change make these courses of great 
value to the engineer who needs an 
elementary dip into another field than 
his own to acquire fundamentals, and 
latest practices and techniques. 


(4) Correspondence Schools. Like 
the technical institute, these schools 
acquaint the engineer with a limited 
field which he reeds. The correspon- 
dence course can be taken at home, and 
it often is the only education available. 


(5) Engineering Society Courses— 
usually are short, designed to meet spe- 
cific needs. More educational informa- 
tion should be exchanged between so- 
cieties so that courses given by one 
can be attended by another. The Phila- 
delphia Section of ISA feels strongly 
that our courses should be given by or 
use the physical facilities of education- 
al institutions; both the Society and the 
institution benefit.* 


(6) Society Conferences. ISA and 
other society symposia, conferences, 
clinics, and workshops are too well 
known to need amplification: they are 
of tremendous import in engineering 
education. 


(7) Instrument Manufacturers’ 
Courses. These are of great value to 
engineers as well as technicians. Some 
courses are given expressly for engi- 
neers, others are given for educators. 


(8) Summer Institutes. One- to 
three-week seminars put on by colleges 


*If your ISA (or other society) Section needs 
help, write to Emil Minnar, Assistant ISA Director 
of Education, 313 6th Ave., Pittsburgh 22, Pa 
Or to Lioyd Slater, Executive Director, The Foun- 
data for Instrument Education & Research, 335 E 
45th St., New York 17, N.Y 

(Please turn to page 22) 
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» RUST PROOF 


Screw cover thermocouple 
head and interchangeable 
terminal blocks. Left to right, 
single thermocouple terminal 
block, duplex thermocouple 
terminal block, resistance 
thermometer terminal block. 


Honeywell screw cover thermocouple head... 


standardize on it for complete protection 


This new Honeywell thermocouple head has a screw cover that 
provides superior protection against weather and corrosion. Threads 
are on the inside of the base, safe from chipping. A special moisture- 
resistant asbestos-rubber type gasket protects the threads from corro- 
sion. The entire unit is coated with a high-temperature aluminum 
enamel to prevent rusting and freezing of cover to base. Slots in head 
make assembly easy with wrench or screw driver. 


Use Honeywell screw cover thermocouple heads wherever you need to 
protect thermocouple terminal connections or connections to high- 
speed resistance thermometer bulbs. They accommodate either single 
or duplex terminal blocks, and are ideal for many special applications 
where twin thermocouples with a single head are needed. 


Order from your Honeywell instrument sales engineer. Call him today 
at your local Honeywell branch . . . as near as your phone. 


MINNEAPOLIS- HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pa. 


Honeywell 
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HAZARDOUS FLUIDS 





Fig. 1900-F 


STEAM 


SK Metal-Tube (Armored ) Rotameters 
were specially designed for measuring 
the rate of flow of hazardous fluids, 
fluids under high pressures, and steam 
in chemical, petroleum, and other 
indu: ‘al plants. 

These SK Rotameters combine accu- 
racy with sound design and sturdy 
construction to provide an easy-to- 
apply, easy-to-use instrument of 
considerable versatility. For, the 
Metal-Tube Rotameter can be used 
for direct reading or it can be arranged 
for remote indicating, recording, or 
controlling of fluid rate-of-flow. 

This instrument is made for tough 
service—has a tapered metal tube with 
flanged connections as shown, metal 
extension tube, float with magnetic 
extension, magnetic follower, meter 
scale, and a sturdy ‘Safeguard Type”’ 
indicator case. 

Get complete details. Write to SK 
for new Bulletin 19A. 


The float extension, see above, con- 
tains a magnet. When the magnet 
moves in the extension tube, the 
follower (outside the extension tube) 
follows. The follower position, in 
relation to the meter scale, indicates 
rate of flow. 





HIGH PRESSURE FLUIDS 








For Immediate Delivery, Standard SK Jet Ejectors, Rotameters, 
and Flow Indicators are stocked in Cornwells Heights (Phila.), 
Pa., Houston, Texas, and San Francisco, Calif. 








aun and Koerlng COMPANY 





INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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(Continued from page 29) 


and universities are excellent for bring- 
ing one’s specific knowledge up to 
date. Most valuable to the average ISA 
engineer are courses such as those giv- 
en by Case Institute, MIT, and U of 
Southern California. 


You Can Help 


ISA and its individual members can 
help further instrumentation education. 


First, a strong Section Education 
Committee can help local schools with 
curriculum advice, with instruments 
for laboratory work, by publicizing in- 
strument courses among ISA members, 
by providing course instructors from 
ISA ranks, and by encouraging and es- 
tablishing new courses. 


Second, the committee can give 
courses on its own, preferably in con- 
junction with existing institutions. 


Third, the committee can give week- 
end or monthly maintenance clinics. 
The latter is the pattern of the Phila- 
delphia “Shirtsleeve Clinic”, now in 
its fourth successful year. 


Fourth, scholarships can be given to 
outstanding local instrumentation stu- 
dents. 


Fifth, publicity highlighting local 
courses should appear in section bulle- 
tins as often as possible; twice a year, 
at the start of each term, a complete 
listing of all local instrumentation ed- 
ucation opportunities should be listed. 


Sixth, all programs leading to ad- 
vancement of engineers and techni- 
cians should be pushed, especially reg- 
istration as a professional engineer. 


Seventh, and most important, ISA 
Section Education Committees should 
encourage members to educate them- 
selves. Today, young electrical and 
aeronautical engineers, mathematicians, 
physicists, and many others trained up 
to the minute, are encroaching on ter- 
ritory once the exclusive province of 
the instrumentman. Our advantage of 
experience is great. But it must be sup- 
plemented by lots of education if we 
are to continue to lead the automation 


parade! 





The “Reader Service Bu- 
reau” Card following page 
75 ‘s for your convenience 
in making inquiries about 
advertised products and ed- 


itorial items in this issue. 
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the instrument with the TAPE-SLIDEWIRE! 


if it costs no more ? ? ? 


The basic accuracy of the Ta’Pot® results 
from its designed built-in correction for 
variations in wire diameter, structure or 
mechanical arrangement. Calibration is 
simply represented by punched holes in 
tape (for gearing to an in-line counter) 
or by printed scale markings on the tape. 
B & H Instruments incorporating the 
Ta’Pot have a normal accuracy of 0.1% 
and higher accuracy is available. 


The Ta’PorT® is the fundamental NO MANUAL TAPPING or PADDING 
component of these B & H Instruments: is PERFORMED or NECESSARY. 
AUTOTEMP™ AUTOTAK™, 
MILLI-V-METER™, LOW COST and HIGH ACCURACY 


JETCAL Analyzer®, TEMPCAL® are the SIMPLE and 
NATURAL ATTRIBUTES of the DESIGN! 


For particulars write or telephone 
(EDison 6-7243)... IT CANNOT BE MADE LESS ACCURATE! 
, 


TA'POT is the registered trade mark of Howell Instrument Company 


Bau INSTRUMENT Co., INC. 
‘ a + iy y ee eee: tee went 7 Texas 


sites ensinassmnp eae ei ie (PION, CAL., DAYTON, OHIO, VALLEY STREAM, L.1..N.Y., WICHITA, KAN., 
TOHONTO. ONT. fGxoe etd MITCHAM, SURREY, ENGLAND (Bryons Aeroquipment Ltd.) 


VISIT US AT BOOTH No. 847 —-ISA SHOW — CHICAGO 
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Central control room which provides indicated and printed evaluation of casting machine operations 
by means of Talyor TRANS-SCAN-LOG system. Typewriters under plastic covers behind operator. 


Tn 


Taylor FULSCOPE* Controllers maintain correct temperature in One man oversees the viscose filtration and deaeration process 
the wet churns. They receive signals from TRANSAIRE* Trans- from this master Graphic Panel. Taylor miniature indicating 
mitters equipped with flat bulbs installed flush with the inside and recording instruments enable the operator to quickly pin- 
of the churn walls. point any abnormal conditions. 


lor Lnstrument | 
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Acid flow measurement is accomplished with 


Volumetric DP Transmitters, connected to the process by 


filled capillary systems and diaphragm seals 
Signal is transmitted to the data logging system. 


VISION °* 


INGENUITY - 


Men, machines and Taylor 





Instruments join forces to produce 


superior 





American Viscose Corporation selected 
Taylor to furnish the bulk of the instru- 
mentation for the new cellophane plant 
at Marcus Hook for two main reasons— 
Taylor’s close association with the cel- 
lulose industry, and confidence on the 
part of American Viscose in Taylor In- 
strument Companies and its products 
developed over many years. 


Designed for a capacity of 50,000,000 
Ibs. of cellophane per year, this plant 
is among the most modern of its type 
in the world. Wherever practicable, 
continuous processing has taken the 
place of batch operations, necessitating 
extensive use of automatic control of 
important process variables at almost 
every stage. 


Photograph at left shows the control 
center for the important casting area— 
the largest and most precise control 
system of its type in any industrial 
plant, outside of the atomic energy 
field. Here the Taylor TRANS-SCAN- 
LOG* system enables one operator to 


Taylor 205T 


of Hastelloy. 
the tower. 


MEAN ACCURACY F/RST 


August 1959 


CIRCLE NO. 19 ON PAGE 75 


cellophane 


monitor and supervise the overall op- 
eration of this stage of the process. 
Signal lights show at a glance abnor- 
mal conditions anywhere in the process. 
At hourly intervals—or on demand—a 
typewritten record of all variables is 
automatically prepared (typewriters 
shown behind operator). In addition, 
the operator may select a specific 
variable, or group of variables, for 
reading at any time. This system per- 
mits operation within closer tolerances 
than could possibly be obtained with 
conventional instrumentation. 


The result, American Viscose tells us, 
is better, more continuous production 
and higher quality product. 


A Taylor control system may be the 
answer to your product quality prob- 
lems—and cut your operating costs 
too. Why not call in your Taylor Field 
Engineer, or write Taylor Instrument 
Companies, Rochester, N. Y., or 
Toronto, Ontario. 


*Reg. U.S. Pat. Off, 








Master control panel for one of the coating towers. Instruments 
regulate supply of lacquer to the coater, flow and pressure of 
air for drying, and temperature and humidity conditions within 


DEPENDABILITY 
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Small, Lightweight 


MERCOID 
PRESSURE 
CONTROL 


jes 


a hl 
oa 


HEME 





4 WEIGHT: 1% Ibs. 


FOR MEDIUMS NOT INJURIOUS 
TO STEEL OR SILVER SOLDER 





{CIRCUIT | 


SP-DT HERMETICALLY SEALED MER- 
CURY SWITCH (4A. 115V., 2A. 230V.) 


COMMON 


ON ON 
Low HIGH 


Provides any of following operations: 


1. Single Pole—Cut-in high (close on 
rise) 


2. Single Pole—Cut-in low (open on 
rise) 


3. Single Pole—Double Throw 





| OPERATING RANGE | 


Adjustable | Differential | Maximum 

Operating Fixed Surge 
Range _ |(Factory Set)| Limits 

1 to 20 psig! 0.5 psig. 30 psig. 





I CONSTRUCTION i 


ADJUSTMENT: External 

PRESSURE ELEMENT: Fairprene diaphragm 
PRESSURE CONNECTION: %” LP.S. 
MOUNTING: Has two mounting ears (one on each 
side of control) or control may be pipe mounted 
by means of the %” I.P.S. bottom connection. 
INTERNAL WIRING CONNECTIONS: 3 post ter- 
minal block. 

CASE: NEMA 1—Heavy gauge steel, cadmium 
plated. Stee! cover (with glass front) finished in 
charcoal-gray. 


WRITE FOR BULLETIN 02 


THE MERCOID CORPORATION 


4201 Belmont Ave., Chicago 41, Ill 
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> INstRUMENTS AT WORK 


. . Short stories about real applications 


Figure |. Sixteen IR analyzers continuously check 
this giant USAF wind tunnel for explosive vapors. 


IR Guards “Big Windy”’ 


Uncle Sam tests his latest missile 
and airplane jet and rocket engines in 
the gigantic new propulsion wind tun- 
nel at the USAF Arnold Engineering 
Development Center, Tullahoma, Tenn. 
(Figure 1.) Operating at transonic 
speeds, if a fuel line should break or 
engine lose ignition, it would be only 
a matter of seconds until the whole 
giant “doughnut” would be swirling 
with explosive gases. Fumes also can 
collect in the Test Fuel Building or in 
the below-ground foundations of the 
main test area. A serious leak in any 
of these areas could lead to a terrific 
explosion which could destroy not only 
the test engines and instrumentation, 
but the costly tunnel itself. 

To guard against such disaster, 16 
Perkin-Elmer infrared gas analyzers 


Figure 2. 
Percent of 
concentration 
is shown and 
alarms flash 
and sound if 
dangerous 
vapor 
concentrations 


develop. 


were spotted at critical points around 
the outside of the tunnel. Tubings 
from each instrument collect gas sam- 
ples from each area. Indicators and 
alarms are centralized in the Test Con- 
trol Building (Figure 2). 


Analyzers are sensitized to several 
of the fuel elements used in both jet 
and rocket engines. The lower explo- 
sive limit for the most explosive fuel 
element is detected to +5% accuracy; 
time lag is 6 seconds, achieved with 
an unusually large sampling capacity. 
Wich the tunnel vapors varying from 
—10 to 230°F, velocities changing 
from 0 to 200 feet per second and 
pressures swinging from sea level to 
over 100,000 feet altitude, this was a 
tough assignment! 
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BUS 


will take you to and from 
The 14% Annual 
ISA Instrument-Automation 


Conference 


Chicago International Amphitheater 
September 21-25, 1959 


The Crawford Fitting Company 
welcomes you to the 14th Annual 
Conference, and invites you to use 
the free Swagelok Shuttle Bus Serv- 
ice, which has been arranged for 
your comfort and convenience on 
the hotel routes shown at the right. 
Please consult the Swagelok 
Bus Service bulletins in your hotel 
lobbies, and at the Amphitheater, 
for complete schedules. 
We cordially invite you to visit our Booth No.726 
at the Conference. 


Srl. Leaman 


Fred A. Lennon 
President, Crawford Fitting Company 


CRAWFORD FITTING COMPANY 
884 East 140th Street © Cleveland 10, Ohio 
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new Honeywell Dur-0-Pulse 
telemetering system 






4 TRANSMITTER FEATURES 


@ Indication and/or recording @ Electric or 
pneumatic control @ Integration e Auxiliary 
set controller index 
receiver @ No load on primary element by 
transmitting mechanism or contacts 


contacts @ Remote 









YOUR CHOICE OF TRANSMITTER CHANNELS 


Private wires @ Telegraph or telephone 
circuits e Time multiplexing e Carrier 
current channels e Tone multiplexing e 
Radio| channels, including microwave, 


UHF and VHF 


Use the new Honeywell Dur-O- Pulse telemeter- 
ing system for fast, accurate, versatile control. 
It carries process variable measurements up to 
100 miles by continuous telephone or telegraph 
wire pair without repeaters, or by microwave, 
radio or power line carrier systems. 


Dur-O-Pulse consists of a transmitter in a 
standard Honeywell recorder or indicator at 
the point of measurement, the intervening 


RECEIVER FEATURES 


@ Indication and/or recording @ Electric or 
pneumatic control @ Integration @ Auxiliary 
contacts @ Remote set controller index 
transmitter @ As many as three pens in one 
circular chart recording receiver 




















wiring, a power pack, and a receiver in another 
Honeywell instrument at the receiving location. 
Both transmitter and receiver can embody a 
wide variety of control functions. 


You can get complete details from your nearby 
Honeywell field engineer. Call him today... 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
| Fat tn Concol 
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DeZurik Control Valves Give You 


LG 
HIGHER CAPACITY — Size for Size! + 


Valves permit higher capacity than many other control 


Because of their straight-thru flow, DeZurik Control 
valves of equal size. They provide other advantages, 


= 





NN 


ee. 





too. Their compact size makes installation easy in 

practically any location. They deliver dead-tight shut-off despite solids in the flow. They 
have high rangeability, with a flow characteristic usable down to the shut-off position. 
They have provision for manual operation—at no extra cost. Their leak-proof stem seal 
eliminates a source of trouble common to many other valves. AND because of their basic- 
ally simple design, DeZurik Control Valves are equipped with a positioner often at a cost 
less than an ordinary control valve without a positioner. 


INSTRUMENT ENGINEERS 


The complete story of DeZurik Control 
Valves is told in Bulletin 150. Get your 
copy from the DeZurik representative in 
your area, or write Dept. CV. 


DeZurik Control Valves are avail- 
able in sizes from 2” thru 20” in 
pneumatic, hydraulic or electric 
models. They are produced in al- 
most any castable metal 


DeZurRIK 


CORPORATION 


SARTELL, MINNESOTA 
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Stream flow lines shown in white, signal paths in black 


This block diagram shows how six process 
streams can be selectively analyzed by the 
P-E Model 184-B. For brevity, Stream #1 
only will be followed through the system. 

Stream #1 is tapped, and the sample 
vaporized in the Liquid Sample Vaporizer 
(A). Sample #1 then flows (with the other 
five vaporized samples) into the enclosed, 
heated Multi-Stream Solenoid Switching 
Manifold (G). The solenoids are electric- 
ally directed by the Programmer (D). As 
it is selected, Sample #1 is valved into the 


Final Sampling Assembly (B), where it is 
filtered and metered into the Analyzer. The 
Analyzer quantitatively and qualitatively 
separates the sample’s components by gas 
chromatography, produces signals which 
appear as a bar graph on Recorder (E). 

The signal can also be fed into a Pneu- 
matic Control Accessory (F) which pro- 
duces a 15 psi signal for automatic control 
of one variable component of the stream. 

The Analyzer with Reverse Flow Valve 
(C) allows for the analysis of light com- 


ponents individually plus a “total heavies” 
measurement; it back-flushes and analyzes 
heavy ends as a single peak, shortening 
analysis time in the process. The Program- 
mer (D) is available in a variety of modes 
for multi-component and multi-stream 
analysis. It controls the Switching Mani- 
fold (G) and the Analyzer, and the read- 
out of the Recorder (E). 

_AIl flow lines and sampling building 
blocks are kept above the dew point, where 
necessary, by steam tracing. 


UNTIL NOW—PROCESS CONTROL INSTRUMENTATION 
LIKE THIS HAD TO BE CUSTOM-BUILT 


Standard building blocks give the new P-E Model 184-B Process Vapor Fractometer the 


flexibility of the most advanced special engineering developments in process gas chromatography. 


A new, highly versatile instrument, the Model 184-B 
brings automatic process control by gas chromatog- 
raphy within the reach of virtually any petroleum or 
chemical processing plant. 

The Model 184-B uses building block sampling and 
sensing units in various combinations to produce proc- 
ess analytical systems which mean continuing extra 
dividends through reduced maintenance, low-cost train- 
ing and highest reliability. 

These standard building blocks include multi-port 


sampling valves for backflushing and analyzing heavy 
ends . . . versatile multi-column systems . . . multi- 
stream programmer kits . . . pneumatic units for auto- 
matic control .. . and a wide variety of sampling devices. 

Perkin-Elmer, the world’s largest manufacturer of 
gas chromatographic instruments, will help you in your 
process instrumentation requirements. For more infor- 
mation, write for a new descriptive booklet. 


All building blocks in any P-E system. conform to standard 
refinery and chemical plant safety practices. 


INSTRUMENT DIVISION 


Perkin-Elmer Gyno 


NORWALK, 
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Ingenious Engineering 


American industry faces the greatest competitive struggle in its history. The narrow profit margin 
threatens to become even less under the impact of tougher U. S. competition, the serious threat of 
foreign imports, pressure to hold the line on consumer prices, and labor's push for more of the cor- 
porate dollar. Today's slim difference between sales and expenses has decreased to the point where 
the loan value of money is more profitable than the return on industrial manufacturing investment. It 
is obvious that satisfactory profits will only be made by the low cost producer. With prices being held 
down by competition, the ratio of sales dollars to invested dollars is becoming smaller and smaller. The 
answer is to get more production per dollar invested in plant and equipment. 


The processing industries need new products, new efficient processes, and cheaper ways to make 
old products. Plants built in the “good-old-days” of double capacity and urgency for production must be 
redesigned or go out of business. Tomorrow's plants will have to be more than mere combinations of 
standard hardware. From concept thru operation, every aspect of a plant will have to bear the scrutiny 
of both economics and technology. Economic survival of U. S. industry will depend more and more on 
the ingenuity of the engineer. Profitable operations will be the result of the brain work of the engineer to 
design, build and operate plants at the lowest possible cost. Management is now conceding this point. 


The engineering profession has its greatest challenge and its greatest opportunity to show what “sci- 
entific” engineering can accomplish. They have the opportunity to throw tradition out the window when 
it does not apply. Management is now forced to give the engineer the chance to apply logic with tech- 
nology. The handbook engineer with concepts of unit operations and static design will eventually be 
relegated to a minor position unless he uses higher mathematics, systems engineering, and dynamic an- 
alysis to better understand plants and processes. The engineer's job will not be easy. Today when he takes 
on the job of designing an automated plant, the inadequacy of his information and knowledge becomes 
a glaring sign of the problem facing industrial r :nagement. 


Ingenious engineering requires the ability to convince management that investment in equipment and 
instrumentation will or will mot increase productivity and net income. It is highly important to say “no”. 
if facts so indicate. While many installations will benefit from instrumentation and control equipment, it 
is no longer fashionable to install instruments for instruments’ sake alone. Fortunately, there is an increas- 
ing amount of information appearing in technical literature on the economics of instrumentation. The in- 
strument engineer must recognize a major handicap—the lack of economic emphasis in design. He has, for 
many years, been conditioned by the demands for more production, reliability, accuracy and other tech- 
nical factors. Now the emphasis is shifting to more economic production. 


The instrument engineer must quickly recognize the importance of both economics and technology in 
proving his point to management. He must develop the tools and skills for making economic evalu- 
ations which justify the investment in instrumentation. Dollars are a very important part of ingenious 
engineering. 


Ch WG 


Editor 


August 1959, Vol. 6, No. 8 




















32 





This new magneto-elastic cell has low vertical dimensions enabling installation 


in most existing machines; its low impedance and high output not only elim- 


inate pickup interference, but can directly drive indicators or records with- 


out amplification; its insensitivity to load distribution solves 'nperfect bear- 


ing-surface problems. In the rugged environment of heavy industry, simplicity 


and sturdiness such as this often are more desirable than highest accuracy. 


Heavy Industry 


Gets a New Load Cell 


by Orvar Dahle 
ASEA Research Laboratory 


Vasteras, Sweden 


HEAVY INDUSTRY needs a robust load-cell with 
ranges from thousands of pounds to millions of pounds. 
Its output should be electrical to provide remote indica- 
tion, recording, and control. 

A load cell for heavy industry must meet many fe- 
quirements: 

1. Linearity—especially necessary where the outputs 
of several cells are added or subtracted, or read out on 
a digital voltmeter. 


2. Minimum Hysteresis—especially for small load- 


cycles where control is involved. 

3. Stability—insensivity to changes in supply volt- 
age, frequency, and temperature, as regards both zero- 
point stability and slope of characteristic. 

4. High Output—which minimizes induced pickup 
from adjacent power lines. 

5. Low Impedance. Leakage currents will be a prob- 
lem in distributed-cabling systems at high-insulation- 
level due to dirt and moisture under industrial condi- 
tions. 

6. Insensitivity to Lateral Forces—from either side- 
ways thrust or torsion. 

7. Small Size. Usually the load celi must be small, 
especially in the direction of force, to fit inco the limited 
space available. Also, it should be stiff, so that minimum 
elasticity is introduced into the mechanical system. 


Stress Distribution 


Designing a load cell that is low relative to its width 
raises a special problem of force distribution over the 
load-bearing areas. According to Saint-Venant's princi- 
ple, a load cell to be independent of force distribution 
should preferably be pillar-like, with its height several 
times its width and have the gages symmetrically ap- 
plied. For very large forces, as for roll-load meters, such 
a design, however, is impractical due to vertical space 
limitations. 

A thrust bearing never can be absolutely perfect: 
whether it is a roller-bearing or a normal pressure 
block, the load distribution will vary when the screw 
is turned. If the cell is sensitive to the load distribution 
this produces corresponding variations in its output 
voltage. In automatic gage control, this is particularly 
detrimental because it causes false regulation signals, 
resulting in corresponding gage variations. Therefore, 
the best possible independence of load distribution is 
essential for automatic gage control. 


Evaluation of Existing Load-Cells 


The resistance strain-gage, the most common type, 
is inherently very linear and has low hysteresis. When 
a-c powered, its circuits can be arranged to be indepen- 
dent of frequency and voltage changes. Changes in elas- 
tic modulus of the steel body due to temperature also 
can be compensated over a certain range. Thus, strain 
gage load cells meet all general requirements at mod- 
erate loads for which the tensiometer pillar can be made 
high compared to its width. 

But, for a roll-load meter, cell height must be small 
compared to width. Here, strain-gage load cell accuracy 
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is impaired by the dependence on load distribution. 
Also, its low-signal level and high resistance make it 
susceptible to noise pickup. 

The reluctance load-cell has been used to some ex- 
tent, especially in the smaller sizes. It can be built as 
a tubular tensiometer whose compression is measured 
with a differential transformer gage. It can be made to 
deliver much higher output than a resistance strain-gage 
cell. However, slight changes in the mechanical contact 
between its many different parts creates a tendency to 
hysteresis and zero-point instability. 

A third load-cell which has been on the market for 
many years, especially in Germany, is the permeability 
or magneto-elastic type. Two deep, concentric, circular 
slots are turned in a solid cylinder of permalloy, and a 
winding is placed in these slots. When the cylinder is 
compressed, its permeability is decreased in the direc- 
tion of stress, which decreases the inductance of the 
winding. When unloaded, the inductance is balanced in 
a bridge, and when loaded, the out-of-balance voltage 
is a measure of the force. Its advantage is mainly its rel- 
atively-large output power. Disadvantageous is its in- 
herent sensitivity to changes in temperature, voltage, and 
frequency. To obtain independence of load distribution, 
this cell must be rather high—less suitable for roll-load 
meters. 


A NEW TYPE LOAD CELL 


Its Basic Principle 


The Pressductor is a permeability load-cell: perme- 
ability of magnetic material is changed by mechanical 
stress. For a material with positive magneto-striction, 
compressior. decreases the permeability in the direction 
of stress and increases it to a smaller degree at right 
angles to the stress; tension has the opposite effect. The 
basic arrangement and function of the Pressductor is 
shown in Figure 1. A small Pressductor is made of a 
number of usually square stampings of transformer sheet 
iron with four holes located symetrically on the diag- 
onals. The stampings are glued together. Thus, four 
channels are obtained in which two coils are wound, 
crossing each other at right angles (Figure 1A). The 
Pressductor is a “misdesigned” transformer in which the 
primary and secondary windings are so placed as to 
give zero coupling when the unit is mechanically un- 
loaded (Figure 1B). When subjected to compressive 
stress, the permeability is reduced in the direction of 
the stress; thus the flux deviates to the transverse di- 
rection by an amount proportional to the impressed 
force (Figure 1C). If the primary winding is powered 
by alternating current, an a-c voltmeter connected to the 
secondary winding will read proportionally to the im- 
pressed force. 

Laminating the measuring body results in two advan- 
tages: 1. The power output is many times that from a 
solid measuring body due to almost complete magnetic 
penetration; 2. With distributed loading, the output 
voltage is independent of any small unevenness in the 
loading distribution in the axial direction, since each 
lamination contributes to the output voltage in propor- 
tion to its share of the load. There is very little flux 
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Figure |. 
How the 
Pressductor 
measures 
compressive 
forces. (A) 
Pressductor 
unit. (DB) 
Flux lines 

in unstressed 
state. (C) 
Flux lines 

in stressed 
state. 









































leakage, because the magnetic circuits are well enclosed 
within each lamination, and have ample cross sectional 
area in the outer parts of the lamination. Thus, the 
Pressductor is very insensitive to stray fields and adja- 
cent iron masses. 


Mechanical Design 


The simple square lamination (Figure 1) cannot be 
used in practice, as its output then would depend on 
how the force is applied. Thus, a central force has much 
greater effect than a force applied considerably off 
center. As force distribution, even with ground surfaces, 
is never too well defined, a concentration of the load 
on a well-defined part of the surface is advisable. These 
considerations resulted in the design of Figure 2. By 
forming laminations with ends of some length, stress 
in the middle measuring zone becomes more indepen- 
dent of load distribution over the reduced end surfaces. 

The same basic stamping (2-9/32” x 1-7/32” x 
0.020”) is used in all Pressductors. A single lamination 
has a yield point in compression of 850 pounds, and 
gives an output that can be made fairly linear up to a 
third of this value. Large units for roll-load measure- 
ment are built of multiple stampings (Figure 3). Each 


Figure 2. A Pressductor unit for 2.5 tons. 
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Figure 3. This 1,250 metric ton roll-load meter unit 
(top) is built up of 900 multiple stampings (be- 
low) bolted and glued together, thus containing 
about 11,000 series-coupled measuring elements. 


element takes its share of the mechanical load and con- 
tributes to the voltage output in proportion to the load 
it is taking. This produces true integration of the total 
load on the bearing area irrespective of its distribution. 
This unique feature is the reason why it is possible to 
make Pressductors as relatively-thin slabs without con- 
flicting with Saint-Venant’s principle. 


Electrical Characteristics 


Small Pressductors have multi-turn windings. As size 
increases, the number of turns is decreased. Only a 
single turn of heavy PVC-insulated cable is used on 
the large roll-ioad «nits. Thus, primary and secondary 
impedances are kept at a few ohms for all sizes. The 
Pressductor normally is fed through a stepdown trans- 
former from the power line. A stepup transformer raises 
its output voltage to a level suitable for virtually-linear 
rectification. 

The output voltage versus force for a matched Press- 
ductor is shown in Figure 4. The output voltage has a 
very-high harmonic content and as harmonics do not 














Figure 5. 
Filtered, 
balanced 
and rectified 
output 
voltage 
versus force 
for a 1,250 
metric ton 
unit. 
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Unfiltered 
and 
unbalanced 
output 
voltage 
versus force 
for a 4 ton 
unit. 
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vary as linearly with the applied force as does the fun- 
damental, they are responsible for most of the nonline- 
arity of the curve in its upper range. Even if harmonics 
are filtered out, an unbalanced voltage still remains at 
zero load, mainly due to magnetic anisotropy of the 
sheet, in the direction of the rolling. If this voltage is 
balanced out, and the harmonics eliminated by filtering, 
the characteristic of Figure 5 is obtained. The nonline- 
arity mear zero now is caused mainly by the rectifier 
bend and could be almost eliminated with a more elab- 
orate Circuit. 

In the roll-load mezer diagram (Figure 6), a com- 
pensating voltage is added by the circuit A, harmonics 
are eliminated by filter F,, fundamental voltage is rec- 
tified by bridge B, and ripple eliminated in filter Fy. 
The d-c output voltage then is fed to the exzernal load 
R, and the indicating instruments V. This complete cir- 
cuit is needed for Pressductors that are to be used down 
to small loadings. When using smaller units for weigh- 
ing, there is, however, often a considerable tare load on 
the unit from the hopper or other container. Then, the 
lower part of the curve (Figure 4) is without interest 
so it is possible to use a much simpler circuit. In this 
case, the total output voltage often is used without fil- 
tering. 

Even so, good linearity can be obtained by over-di- 
mensioning the Pressductor and using only its middle 
range. Its characteristic (Figure 4) thus is fairly linear 
between 10 and 70% of nominal range. With the cir- 
cuit of Figure 7, output voltage for the tare load can 
be compensated by an adjustable d-c voltage. For the 
useful load, a curve like Figure 8 then is obtained. Still 
better linearity is produced by reducing the range to 
50% of nominal value. 


Ambient Effects 


Both zero stability and slope of its characteristic are 
insensitive to temperature changes: between —40°F 
and +175°F, output voltage changes less than 1%. On 
the other hand, the Pressductor is dependent on voltage 
variation, but this effect can easily be eliminated by 
supplying it through a constant-voltage transformer. 

The Pressductor output voltage increases with fre- 
quency; but as it usually is fed from a well-stabilized 
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Figure 6. Circuit for a roll-load meter. 
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Figure 7. Circuit for a hopper-weighing Pressductor. 


grid, this normally can be disregarded. Where it is im- 
portant, frequency dependence can be eliminated by 
giving filter F, a slightly-integrating characteristic for 
the fundamental frequency. 

Effective response time of the equipment normally is 
determined by the carrier frequency and the desired 
degree of filtering of the output signal. 


Roll-Load Application Problerns 


The Pressductor was developed originally for roll- 
load measuring. Many have been installed for this pur- 
pose in both cold- and hot-rolling mills, usually for 
measuring the total rolling force, and the force differ- 
ence between the two screws. However, in one large 
installation (twelve 1600-ton units) in a hot-rolling 
mill, the units are used for gage control, with very good 
results. A large installation (ten 1600-ton units) for 
control in a cold-rolling mill also is scheduled. 

For roll-load meter applications, it is especially the 
low vertical dimensions of the Pressductor that are at- 
tractive. In some cases, it has been mounted under the 
lower back-up roll chock, where vertical space is very 
restricted, but lateral dimensions are more uncritical 
(Figure 9). Such installations also benefit from its low 
impedance: dirt and wet would hardly permit use of a 
high-impedance device. 

In other cases, the Pressductor has been placed under 
the screw, where its insensitivity to torsion is essential. 
It not only withstands torsion well, but its output also 
is extremely independent of torsional forces. This is 
proved by placing an unmounted two-element unit in a 
laboratory press, and applying approximately full load; 
then, simultaneously applying a turning moment to the 
upper bearing block, until it starts to move. No meas- 
ureable change in output voltage is detected as a result 
of the applied torque. 

Therefore, a roller-bearing is not necessary to relieve 
torsional force. With automatic gage control, which im- 
plies a continuously-moving screw, it could, however, 
be desirable to use a roller-bearing to decrease the power 
needed for the screw and the great amount of heat pro- 
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Figure 8. 
Output volt- 
age versus 
force for a 
hopper- 
weighing 
Pressductor 
with 
subtracted 
tare voltage. 
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duced with a normal pressure block. Since a roller- 
bearing can cause a rotating, uneven load distribution, 
it is an essential feature of the Pressductor that it inte- 
grates the load over the surface, thereby avoiding the 
variations in output voltage and hence in gage. 


Hysteresis Caused by Load Redistribution 


A hysteresis-free load-cell of any type that is sensitive 
to load distribution will show marked hysteresis if the 
stress in any point exceeds the yielding point under the 
load cycle. If the material yields at the top of the cycle, 
the load distribution will not be the same for the down- 
going branch as for the upgoing. A ceil not absolutely 
independent of load distribution must then give some- 
what different outputs for the up- and down-going 
branches, that is, hysteresis. Such hysteresis apparently 
has nothing to do with the measuring principle, but re- 
sults from, and is proportional to, the sensitivity to load 
distribution. Even with the Pressductor, its independence 
of load distribution holds good only as long as the linear 
part of the characteristic is not exceeded for any ele- 
ment. With really bad bearing surfaces, local loading at 
some point easily can pass beyond the linear range for 


Figure 9. Exterior of a 1.250 metric ton roll-load 
meter for placement under the lower roll chock. 
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Figure 10. Load cell for 2.5 tons. 


Figure !1. Journal box and load cell in one unit. 





Figure 13. Load cell for weighing coiler. 








the element. This decreases linearity for the whole unit 
at high loads and introduces, at the same time, a certain 
hysteresis. ; 

Load-taking surfaces should not only be plane and 
smooth, but also must be rigid, if the load cell is to be 
evenly loaded over the surface. Because of non-rigid 
bearing surfaces of the testing machine, some tests on 
large Pressductors show considerable hysteresis of the 
above-mentioned type. By changing to better, but by no 
means perfect, bearing surfaces, hysteresis due to load 
redistribution was reduced to +0.5% for a full load- 
cycle, and to an unmeasurably-low value for load cycles 
that did not extend to about zero. In gage control, the 
load variations are even smaller, and so there is no 
tendency-*0 hysteresis whatsoever in this application. 


NEW DESIGN 


With the Pressductor design described, the bearing 
surface becomes somewhat greater than the screw area. 
Therefore, it has been necessary to insert a fairly-heavy 
force-distributing block between the pressure block and 
the unit. In this way, some of the advantages of the small 
vertical height of the Pressductor are lost. Thus there 
was need for a new design permitting a higher mean 
specific load, so that the pressure block could be placed 
more or less directly on the unit, obviating force-dis- 
tributing members. 

Another important design objective is the improve- 
ment of integrating properties over the surface, to make 
it independent of load distribution, even if the local 
specific load appreciably exceeds the nominal value. To 
achieve this, the linear range of the unit must be ex- 
tended appreciably beyond that value. 

If integrating properties are thus further improved, 
any hysteresis caused by load redistribution is propor- 
tionately eliminated. And improved integrating charac- 
teristics make calibration much more independent of 
bearing-surface quality, both when calibrating and under 
final working conditions. 

In a new Pressductor design under development, it 
has been possible to increase its specific strength so that 
the area can be reduced to about 60% of that of the 
earlier design, without decreasing ultimate breaking 
strength. At the same time, its linear range has been 
extended to about 150% of the nominal, which means 
that perfect integration and freedom from hysteresis are 
obtained even if the load distribution is such that some 
elements have a 50% higher load than the mean value. 
Even at considerably higher loads, nonlinearity is rather 
small. 

Nominal specifi: 'oading for the new design is 14,200 
psi. As the loading for the screw normally is considerably 
smaller, the new unit in most cases can be placed more 
or less directly uncer the pressure block and be given an 
effective area of the circumscribed square. 


OTHER INDUSTRIAL APPLICATIONS 


Pressductors used for weighing must be extremely in- 
dependent of existing bearing surfaces. Also, small units 
have very-low /ateral stability, so they must be equipped 
with a housing that can take care of any side thrust, 


ISA Journal 





and transmit vertical forces to the unit in a well defined 
way, irrespective of the quality of bearing surfaces. At 
the same time, the housing should provide a watertight 
cover, so that the load-cell can be used in any industrial 
surrounding. The essential part of the housing is cut 
from a single piece of steel plate (Figure 10). Its thin 
upper part functions as a plate spring, taking care of 
any sideways forces, but transmitting vertical forces. 

The Pressductor end surfaces and the surfaces of the 
housing bearing against it are ground to a good finish. 
As the element is slightly larger vertically than the win- 
dow in the housing, the element is prestressed to about 
10% of nominal loading. As the load is applied to the 
housing via a steel ball, the load-distribution on the 
element is extremely well-defined. The housing is sealed 
by sideplates with oil-resistant plastic gaskets. This ba- 
sic design can be modified easily to solve special appli- 
cation problems. 

Crane Weighing. By adding one additional plate 
spring (Figure 11), much higher side thrust can be 
taken without affecting accuracy. Here, a journal-box 
and load-cell are combined in one unit. This has proved 
very useful when applying the unit to crane weighing. 

Strip-Mill Tension. A design similar to Figure 11 also 
has been used for measuring strip tension for control 


purposes, by a deflecting ball. If the force to be meas- 
ured is insufficient to produce the power required for 





a meter or relay, the force can be multiplied by a lever’ 


arrangement (Figure 12). This is used for measuring 
strip-tension in a small experimental mill. However, this 
design is also sensitive to horizontal forces. 

Coiler Weighing. For the coiler-weighing arrange- 
ment of Figure 13 sensitivity to horizontal forces is 
eliminated by placing the center of the coiler-shaft at 
the same level as the pivoting point for che lever arm. 

In Figures 11, 12 and 13, the load-cell is made an 
integral part of the design, so that all possibilities of 
hysteresis-producing friction are eliminated. 
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FIER Teams with Industry in 1959-60 Fellowship Program 


An ambitious educational program sponsored by 
the Foundation for Instrumentation Education and Re- 
search (FIER) is advancing the status of the profes- 
sion on two fronts. FIER’s industry-supported Fellow- 
ship program is opening the way to qualified students 
to pursue advanced study in the field of instrumenta- 
tion. At the same time, the Fellowships, made not only 
in recognition of deserving students but of outstanding 
university programs as well, are emphasizing a growing 
acceptance of professional study in this area. 

Thanks to enlightened industry suppSrt, this year 
FIER was able to offer six full-support Fellowships. 
Awarded in the names or the industrial donors, all 
carry full tuition for the academic year, a $1,500 stipend 
to the student and a $1,000 grant to the university. 

The six Fellowship winners, chosen from some 37 
outstanding applicants include: 

The Daystrom Fellowship. Harry A. Fertik, BSME, 
Cornell, 59. Mr. Fertik will study instrumentation en- 
gineering for a master’s degree under Prof. Lawrence 
Rauch at the University of Michigan. 

The Foxboro Fellowship. Norman B. Acker, BSME, 
Rensselaer Polytech, "58. Mr. Acker will study for his 
master’s in instrumentation engineering at Case Insti- 
tute of Technology under Prof. Donald P. Eckman. 

The Leeds & Northrup Fellowship. Donald R. Kerr, 
BSEE ‘58, MSEE ‘59, Carnegie Institute of Technology. 


August 1959, Vol. 6, No. 8 





Mr. Kerr will work for his PhD in the area of solid-state 
sensing and transducing elements under Dr. Arthur G. 
Milnes of Carnegie Tech. 

The Minneapolis-Honeywell Fellowship. Robert Lun- 
gannani, BSE, Princeton, 56. Mr. Lungannani will work 
for his doctorate in the area of optimized nonlinear 
control systems under Prof. John B. Thomas of Princeton. 

The Panellit Fellowship. Robert C. Boyer, BSME, 
Purdue, ‘58. Mr. Boyer will work for his master’s in 
the area of control system signal stabilization under 
the supervision of Prof. Rufus Oldenberger. 

The California Petroleum Refiners and Contractors 
Fellowship. John E. Cotter, BSChE, M.LT., '56. Mr. 
Cotter will work for his doctor's in the area of process 
control dynamics under the supervision of Prof. Yo- 
sundo Takahashi of the University of California at 
Berkeley. (This Fellowship is supported through do- 
nations from The Bechtel Corporation; C. F. Braun 
and Company, Richfield Oil Corporation and Union 
Oil Company of California. ) 

The development of rules of procedure and final 
judging of the applicants in the 1959-60 Fellowship 
Program was done by a FIER committee including Dr. 
Elmer Hutchisson, Director, American Institute of Phys- 
ics; Dr. Robert J. Jeffries, President, Data Control Sys- 
tems, Inc.; Dr. Augustus B. Kinzel, Vice-President — 
Research, Union Carbide Corp.; Dr. I. Melville Stein, 
President, Leeds & Northrup Company. 
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SYSTEMS AND AUTOMATIC CONTROL 


First Nuclear Ship—US Merchant 
Marine's “NS Savannah,” is 
equipped with this semi-graphic 
panel for control of its nuclear 
power reactor, steam propulsion 
equipment and auxiliaries. Panel, 
here being given final check, was 
shipped from Bailey Meter Com- 
pany’s Wickliffe, Ohio, plant on 
June 10. 





Seven Year Stitch. ISA} gets lots of 
pictures of new instruments. But 
here, for a change, is an old one— 
the very first X-ray tin-plate gage 
sold by Philips Electronics. At 
Tennessee Coal & Iron’s Birming- 
ham plant, this instrument has 
faithfully turned in a full day's 
work for seven years, accurately 
measuring tin-plate thickness on 
spot checks across 12-inch-square 
samples of the steel sheet pro- 
duced by the firm. 


— 350°R—below zero temperature 
is achieved by this tiny low-pres- 
sure, closed-cycle refrigerator, the 
“min -IR-cooler,’’ developed by 
Arthur D. Little, Inc., for United 
Aircraft Corp. Idea: infrared de- 
tectors increase sensitivity and 


. bandwidth at extremely-low tem- 


peratures. A missile or satellite so 
equipped could map the earth's 
surface either day or night by sen- 
sing even slight temperature dif- 
ferences between ‘‘targets’’ and 
surroundings; or could detect en- 
emy aircraft or missiles at great 
distances. 


ISA Journa! 








Professor SPUD. This new ‘‘teacher’’ named 
SPUD (Stored-Program Universal Demonstrator) 
—a miniature data-processor for logical or arith- 
metic operations—was designed by Bell Labs in- 
structor Matthew Raspanti to help teach stu- 
dents to understand digital computer principles 
and programing. Raspanti holds an exchange- 
able punched card which contains SPUD'S com- 
plete instructions for a new problem. SPUD 
“talks back’’ through a lighted numerical display. 


> 


New Chief Test Engineer. On his recent tour of 
the World Trade Show, New York City, Presi- 
dent Eisenhower was obviously pleased by a new, 
one-piece, lightweight telephone which com- 
bines microphone, earphone and dialing devices 
into a single desk-space-saving handset. It's 
made by Ericsson Telephone of Sweden, and re- 
cently was approved as star jard equipment for 
the Swedish national phone systems. 


Missile Food Fast—liquid fuels are doled out 
to Uncle Sam's biggest intercontinental ballistic 
missiles by these 12-inch propellant loading 
valves especially designed and built by Minne- 
apolis-Honeywell’s Valve Division at Fort Wash- 
ington, Pa. From pneumatic “‘commands’’, the 
valves rapidly, safely transfer treacherous liquid 
oxygen, nitrogen, helium and fuel from storage 
tanks to missile. 
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Figure |. An observer reads 
analysis of the exhaust gas 
oondaasd by a standard car 
operating under actual street 
and highway driving condi- 
tions. CO., CO and total un- 
burned hydrocarbons are in- 
dicated, and can be recorded, 
if permanent records are de- 


sired. 


Infrared 








Analyzer Spots the Smog Villain 


Here is a fascinating scientific “detective story” of how modern 


infrared analyzers put the finger on automobile exhausts—rather 


than industrial smokes—as chief cause of Los Angeles smogs. This 


study could lead to an “afterburner” for every urban automobile. 


by Robert L. Chapman (Member of ISA) 
Infrared Supervisor, Application Engineering 
Scientific & Process Instruments Division 
Beckman Instruments, Incorporated 


fullerton, California 


THE FIRST EYE-IRRITATING WAVE of smog 
in the Los Angeles Basin came during World War II, 
and was traced to a synthetic rubber plant. When suit- 
able action was taken, the symptoms subsided. But 
when, a few years later, a similar condition occurred, 
the source could not be isolated. And, as the smog 
grew worse, Los Angeles authorities considered all 
visible sources of smoke as likely offenders. 

Smoke from powerplants was, of course, suspected 
due to the great total volume per plant. The actual 
concentration of dust in smoke is only about 0.05 
grains per cubic foot; but, depending on weather con- 
ditions, the opacity varies over a wide range and some- 
times exceeds the allowable limit. Electrostatic pre- 


cipitators, although expensive, could be the ultimate 
solution. Neither sulfur dioxide nor oxides of nitrogen 
in powerplant smoke directly causes the worse pollu- 
tion symptoms. Known methods of sulfur dicxide re- 
moval are too expensive to consider. No limits have 
been set on oxides of nitrogen, but the work of Dr. 
Haagen-Smit'* has provided possible methods of con- 
trol. Other visible smoke sources included iron and steel 
plants and rubbish burning, which in 1955, was esti- 
mated to cause 65% of the total smog. 


Smog is a Peculiar Thing 


After visible smoke control was underway, research 
began on the source of eye irritation and odor. Irrita- 
tion was noted .only during sunny daytime hours, when 
the temperature inversion layer lay above the basin. 
Reduced visibility, eye irritation, and odor all were 
associated with the presence of ozone in the air. In 
the early 1950's, studies showed that many organic com- 
pounds can form ozone when nitrogen dioxide is ir- 
radiated with sunlight. It was deduced that the typical 
Los Angeles oxidant is a mixture of organic peroxides, 
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nitrogen oxides, and ozone. The ozone is formed as a 
byproduct during the photochemical oxidation of hy- 
drocarbons, and can be used as a smog yardstick. Since 
then, continuous ozone concentration measurements 
have been made; when it rises above 0.5 ppm, an alert 
is issued. 


Where the Hydrocarbons Come From 


Once hydrocarbons were proved the source of pollu- 
tion, Los Angeles tried to eliminate them. The petrole- 
um industry was one obvious source of hydrocarbons. 
However, it was later shown, that, at some distance 
from the refineries, their contribution is small. But 
it was also noted that the amount of hydrocarbons in 
the air correlates closely with estimated quantitative 
emissions of unburned and partially-burned automobile 
fuel. 

Thus, from 1955 on, automobile exhaust has been 
recognized as the number one contributor to Los An- 
geles smog, and it has received a tremendous amount 
of study. Most of these studies of auto-exhaust smog 
have been empirical, so instrumental methods of analy- 
sis have played important roles. This article discusses 
both how the non-dispersive infrared analyzer was 
used in these studies, and auto exhausts, engines, car- 
buretors, fuels, and devices for treating exhausts. Thus, 
it was chiefly the IR analyzer that tracked down the 
true smog villain— automobile exhaust bases. 


How Auto Exhaust Makes Smog 


Many studies have been made to determine just how 
smog is formed from auto exhausts, the exact compo- 
nents of the exhaust that are most active in these 
reactions, and what effect fwel composition has on 
exhaust composition. It was learned that ultraviolet 
irradiation of dilute exhaust produces aerosols, which 
result in impaired visibility, ozone and eye irritation; 
also that olefinic fuel produces more aerosols than 
non-olefinic, but that sulfur must be present before 
aerosols will form. Probably of the 900 tons or more 
of hydrocarbons daily discharged into the air of Los 
Angeles, the relatively-low olefinic fraction is more po- 
tent in forming smog than the larger paraffinic and 
aromation fractions. Extensive theoretical studies on 
the photochemical reactions indicated that no paraffinic 
hydrocarbon reactions occur at a sufficient rate to be 
significant. 

Irradiation chambe: experiments show that C, and 
C; olefins are the worst eye irritants, and that insofar 
as fuel composition affects these Cy, and C; olefins, 
it can affect the formation of irritants from automobile 
exhaust. Oxidant formation and eye irritation did not 
correlate. Nor did maximum ozone concentration de- 
pend on fuel type, although higher olefins seemed to 
fesult in faster formation of ozone. 

Recently, chromatograph analyses of specific fuels 
and their resulting exhaust indicate: that exhaust com- 
position is the same for a given fuel even under 
varying operating conditions; that large amounts of 
unreacted fuel are passed through the engine, more 
for aromatic than non-aromatic fuels; that cracked 


products are affected by fuel types; and that there is a 
correlation between olefin content of fuel and exhaust. 

Concurrent with these studies, attempts were made 
to control the emission of the smog agents in the ex- 
haust. However, the apparent difference in potential 
between olefins and other hydrocarbons generally has 
been ignored so far, and the methods have been evalu- 
ated on the basis of reducing total hydrocarbons and 


nitrogen oxides. 


Chief Offenders: Poorly-Tuned Engines 


In 1956, the Coordinating Research Council, Inc. 
tried to determine actual quantitative figures under 
actual driving conditions: 293 cars were tested while 
accelerating, cruising, decelerating and idling. Exhaust 
gases were moniiored continuously for carbon mon- 
oxide, carbon dioxide and total unburned hydrocarbons. 
Grab samples also were analyzed for nitrogen oxides. 
Carbon monoxide and hydrocarbon measured higher 
than expected and an explanation was demanded. Re- 
checking cars in other cities verified these deviations. 
The only possible explanation was a difference in condi- 
tion between the Los Angeles cars and the others. Re- 
cently it was found that these high carbon monoxide 
and hydrocarbon exhausts could be duplicated by sub- 
stituting used electrical parts in the engine, or by car- 
buretor adjustment. Conclusions: 1. High smog-pro- 
ducing exhausts could be reduced about 60% in Los 
Angeles by regular engine maintenance! 2. Appropriate 
field inspection would be possible by present methods. 


Ridding Exhausts of Hydrocarbons 


Both methods for removing hydrocarbons from ex- 
haust involve the oxidation of hydrocarbon to carbon 


dioxide and water. 


Afterburners. Cre method is described as a direct 
flame afterburner. Studies were made on the tempera- 
tures at which the exhaust would be flammable. Ic 
appeared that the relatively rich exhaust during ac- 
celeration and idling would be flammable at 440°F, 
while the leaner exhaust during cruising would be oxid- 
ized only at 1240°F or above. This technique has been 
reduced to a practical prototype and described pub- 
licly by ome manufacturer. Radiation chamber tests 
show that, under proper conditions, afterburners will 
reduce both carbon monoxide and hydrocarbons by 
90% and eliminate eye irritation. 


Catalytic Oxidizers. The other major way to remove 
hydrocarbons from exhausts is a catalytic oxidizer in 
the automobile muffler. Several catalysts will oxidize 
the hydrocarbons at fair!y low temperatures. One big 
difficulty: some catalysts are rapidly poisoned by the 
lead additives in gasoline. Present studies are trying 
to find a way to filter the lead out of the exhaust to 
render it incapable of deactivating the catalytic con- 
verter. Porous foams of light metals acting as filters 
show definite possibilities. One catalytic muffler which 
has reached the prototype stage uses vanadium pent- 
oxide, another employs an undisclosed catalyst. These 
devices are expected to be 60 to 75% efficient, with 
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good resistance to lead poisoning giving a life of over 
10,000 miles. 


Nitrogen Oxides in Auto Exhaust 


It's been found, too, that it is nitrogen oxides from 
auto exhaust which react with hydrocarbon to produce 
aerosols, eye irritants and ozone. One way to eliminate 
them is to catalytically reduce the nitric oxide to nitro- 
gen (or nitrous oxide) and oxygen using the reducing 
capabilities of carbon monoxide and/or hydrogen in 
the exhaust. On the other hand, studies show that a high 
fuel-to-air ratio in the combustion mixture reduces these 
oxides. A car equipped with a special carburetor to as- 
sure a rich mixture under all loads revealed a possible 
90°% reduction in nitrogen oxides at an increased fuel 
cost of about $70 per year for the average driver, or a 
75% reduction for $40 per year. The rich mixture re- 
sults in increased hydrocarbons in the exhaust, but these 
could be removed by one of the afterburners mentioned 
earlier. So maybe both a richer mixture and an after- 
burner on the cars of city dwellers will be the answer 
to smog. 


INSTRUMENTATION 

Through all this work of the last five years, instru- 
ments have played an important role. Recording py- 
rometers, meteorological instruments, air-flow indicators, 
mass spectrometers, infrared spectrometers, chromato- 
graphs and nondispersive colorimeters, all have obtained 
invaluable data. Sometimes, standard instruments have 
not provided the sensitivity or other characteristics re- 
quired for certain investigations. Then, modifications 
of the chromatograph and new accessories for the infra- 
red spectrometer are required. 


Non-Dispersive Infrared Analyzer 
One of the most popular methods of determining 
concentrations of carbon monoxide, carbon dioxide and 








Figure 2. Here a Beckman 3- 
channel IR analyzer is mount- 
ed in rear seat of a standard 
passenger car. Exhaust sample 
asses through the three ana- 
_— in series and is expelled 
rough the car window. 


total hydrocarbons is by their spectral absorption in the 
infrared region. The most versatile tool for this is the 
dispersive spectrophotometer since it scans for a variety 
of information for each sample. However, the spectro- 
photometer is too large and too critical in adjustment 
for mobile installations, and not readily adaptable to 
transcients or continuous monitoring. Once the parame- 
ters of an analysis are determined, the non-dispersive 
infrared analyzer usually can be substituted for the 
spectrometer and can provide more satisfactory results. 
Thus, for example, continuous atmospheric monitoring 
for hydrocarbons, carbon monoxide and carbon dioxide 
is being done in many locations with non-dispersive in- 
struments. 


Hydrocarbons 


The original spectrometric determinations of total 
hydrocarbons were made by measuring the absorption 
at 3.45 microns where paraffinic hydrocarbons have rela- 
tive absorbances roughly proportional to the number 
of carbon atoms in the molecule. The original require- 
ments on the non-dispersive analyzer were set up on 
this basis and many such instruments have been used 
for years. To achieve this sensitization, the pneumatic 
diaphragm detector was charged with heptane or hex- 
ane, which had been considered representative of gaso- 
line and had been used for calibrating the spectrophoto- 
meter. It was originally postulated that unburned hy- 
drocarbons in the exhaust would be the same as those 
in the raw fuel: 


Mobile Analyzer 


When the Coordinating Research Council began the 
Los Angeles auto exhaust survey in 1954, they looked 
for a rapid, portable, inexpensive continuous analyzer 
for CO, CO. and hydrocarbons. 
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Except for its size, the standard IR analyzer was 
acceptable. A special instrument was designed compris- 
ing three infrared channels, a power pack, and integral 
sampling system, which could quickly and easily be 
installed in, and removed from, any test vehicle. (Fig- 
ures 2 and 3.) After this development was well under 
way, it was decided that the hydrocarbon channel of 
this instrument should be sensitive to olefins, aromatics, 
and acetylenes as well as paraffins, and essentially be 
equally sensitive to all on the basis of mole percent 
carbon (mole percent multiplied by the number of 
carbon atoms per molecule). A rush program developed 
a detector charge that would provide such characteristics: 
fortunately, a charge of equal amounts of acetylene, 
benzene, and ethylene came close. 


Comparison of Two Types of Sensitization 


Both straight paraffin-sensitization and multiple-hy- 
drocarbon charge have advantages and disadvantages 
for exhaust analysis. Considering absolute sensitivity 
first, on the basis of a single component such as hexane, 
the hexane detector provides five or six times the sensi- 
tivity of the mixed-charge detector since the one com- 
ponent, hexane, affects all of the wavelengths to which 
the hexane detector is sensitive. Within its limits, the 
mobile analyzer provided adequate sensitivity with the 
mixed charge; that is, a full-scale range of 0 to 12 mole 
percent carbon. 

However, for studies of efficiency of catalytic mufflers, 
full scale sensitivities of a few thousand parts per inil- 
lion carbon or less are necessary. This requires a longer 
sample path than the mobile instrument has, and higher 
inherent sensitivity than the mixed-charge detector of- 
fers. A hexane detector and long sample-path provide 
a range of 0 to 3000 ppm carbon or less, but, it will 
not respond to olefins, aromatics, and acetylenes. Due 
to its relatively-narrow wavelength range of sensitivity, 
the hexane detector is not as sensitive to non-hydro- 
carbons as the mixed-charge detector. So, it offers some- 
what better discrimination against carbon dioxide and 
water-vapor interference. The hexane detector is not 
limited in its relative adaptability to different sensitivity 
ranges. 

The mixed charge detector, on the other hand, was 
developed for a specific concentration range and unless 
compensative measures are taken, the equality of sensi- 
tivity to various hydrocarbon will suffer if the calibration 
range is changed. The mixed-charge detector is not as 
reproducible nor as stable over extended periods as the 
hexane detector, probably due to selective absorption 
within the detector whereby the sensitizing-gas mixture 
is not reproduced from detector to detector, and also 
changes with time. Because of these differences between 
the two types of detectors, different laboratories use 
either one or the other and their results ar2 not directly 


comparable. 


Other Applications 


The non-dispersive analyzer has been used mainly 
for hydrocarbon determinations in its application to the 
studies of photochemical reaction, engine design, fuels, 
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Figure 3. Power pack for the mobile exhaust-gas 
analyzer fits conveniently into the car trunk. 


and afterburner design and evaluation. And it has sev- 
eral other important possibilities; for example, as a 
chromatograph detector. By sensitizing the analyzer to 
carbon dioxide and oxidizing hydrocarbons as they 
leave the chromatograph column, very-high sensitivity 
has been achieved. Or, it can be used as inspection 
device to check automobile engine condition by deter- 
mining carbon monoxide concentration in the exhaust. 
Also, it might be used to determine nitric oxide content 
of exhaust as it has already been used to monitor that 
component in powerplant stack gas. 
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In a modern industrial plant, it’s a big job to keep track of the hundreds 


of small but important instruments—each with its own special calibration, 


alarm settings and preventive maintenance requirements. In this story, 


duPont reveals how they improve preventive maintenance and lower service 


costs with punch-card record keeping and computer-analyzed procedures. 


Keeping Your Maintenance 


Records with a Computer 


(MAINTENANCE LOG NO. 51) 


by Fred H. Winterkamp (Member of iSA) 
Instrument Division Superintendent 
E. I. duPont deNemours & Co., Inc. 
Belle Works, Charleston, West Virginia 


ONE OF THE LAST THINGS most of us would in- 
clude in our mental picture of instrument maintenance 
is a general-purpose computer. Yet, we at duPont are 
making valuable use of punched cards and a computer 
in our instrument maintenance work. And, since these 
uses are not limited to instrument maintenance alone, 
this article will refer to the servicing of plant equipment 
in general. 

Economically successful operation of modern process 
plants demands a much-more organized, planned ap- 
proach to maintenance than traditionally has been taken. 
Today, we must keep equipment running, not fix it 
after it fails. 

The following factors grow more important each year: 


1. Equipment failures are increasingly costly in 
highly-automated plants that depend on correct opera- 
tion of all equipment simultaneously, due to their high 
through-puts and low hold-up capacity. 


2. The steadily-growing ratio of maintenance people 
to operators can be controlled only by more effective 
use of present manpower. 


a4 


For assistance in keeping track of these vital equip- 
ments, and in scheduling their preventive maintenance 
(“PM”), punch-cards and business machines offer many 
possibilities — recording, sorting, tabulating and com- 
puting — operations otherwise impossible without a 
small army of clerks. 


System Objectives 


1. Equipment Records. The first objective of our com- 
puter system is to keep a record of the equipment. 
This includes location, function, description of equip- 
ment, and calibration data. 


2. Maintenace History. All maintenance work done, 
including emergency maintenance, PM (preventive 
maintenance), and shift calls at night and on week- 
ends, must be recorded. 


3. Preventive Maintenance Scheduling. This includes 
PM, and the scheduling of calibration and checks of 
alarms and interlocks. 


4. Maintenance Performance Evaluation. Evaluation of 
the effectiveness of our PM program. 


5. Equipment Performance Evaluation. For our guid- 
ance in designing future installations, we need data 
for evaluating the performance of our instruments. 


Punch Card Records 


A brief explanation of the mechanics of our system 
will show how these above objectives are realized. 
Master Card. Our “master card” (Figure 1) contains 
info.mation necessary for an equipment record. It is 
used also as an investment transfer form. 
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Figure |. This “Instrument Master Card" contains all necessary equipment 
records—location, function, description, calibration, PM frequency, etc. 
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Figure 2. The “Maintenance Record Card” is filled in by the field 


serviceman; thus, work done is 


This card bears the inventory number assigned to 
each new instrument. That number also is recorded 
on a stainless-steel tag fastened to the instrument. That 
number belongs to the instrument, and is our perma- 
nent identification. 


Master cards usually are filled out by the mechanic 
making the first calibration. These entries are reviewed 
by the area instrument foremen, and the instrument 
maintenance supervisor, who assigns the desired PM 
frequency. The card then goes to the record clerk, who 
punches a master card and puts it into our regular 
deck. Some information is entered into the card by 
number codes, which saves space and facilitates ma- 
chine sorting. These codes are available to field men. 


At the Belle works, we have 8,500 master cards 
covering all significant instruments. No master cards 
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entered into the punch-card system. 


are made for simple instruments like pressure gages, 
dial thermometers, air-supply regulators, etc. 

From this deck of punched master cards we get a 

list showing where we have our instruments, how each 
is to be calibrated, and frequency of preventive main. 
tenance. A copy of master cards is kept by both our 
record clerk and the tabulating group. 
Maintenance Record Cards. Blank copies of the mainte- 
mance record (Figure 2) are available in the field. 
Each significant piece of work done by an instrument 
mechanic is described on one of these cards. 

Maintenance records are used im two ways: 

1. Emergency Repairs. Emergency repairs are entere 
by the mechanic in the two outlined sections of the 
card (Figure 2). The rear of the card shows “as found” 
and “as left” calibration records, remarks, and a section 
for corrections to the record system. 
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PREVENTIVE MAINTENANCE INSTRUCTIONS 


Temperature Potentiometers 
Recorders, Indicators, Controllers & Transmitters 
Observe All Building and Instrument Safety Requirements 


Inspec 

1. Check General Mechanical Condition and Operation 
of Instrument and Accessories. Expect it to be O.K 
until Next Two Weeks’ Check. 

2. Clean Slide Wire and Contactor. 

3. Check Inking. See That Print Wheel and Selector 
Switch are Synchronized. 

4. Check and Blow Down Air Supply. Observe Condi- 
tion of Tubing and Fittings. 

5. Check Battery and Standardization. 

6 Clean Selector Switch and Lubricate Slightly. 

7. Clean Glass and Instrument Inside and Outside. 

Calibration 

8. Clean and Oil Moving Parts, Check for Excessive 
Wear. 

9. Check Condition of Slide Wire and Contactors. 

10. Check Mechanical Balance of Galvanometer. 

11. Check Motor Deadspot and Oil Level. 

12. Open Tag Head and manor Thermocouple Condition. 

13. Check and Adjust Sensitivity. 

14. Calibrate Including Pneumatic Transmitter and Re- 
ceiving Equipment. : 

Overhaul 

15. Check Operation of Internal Alarm Switches and 
Relays. ean Open Contacts or Replace Relays. 

16. Renew Dry Cell. 











Figure 3. This typical PM instruction sheet tells the 
mechanic what to inspect, check and overhaul on a 
multipoint recording potentiometer. 


2. Preventive Maintenance. Scheduled PM jobs are re- 
corded much the same as are emergency jobs. 

After review by the foreman, maintenance cards go 
to the record clerk, who codes the type of work done 
and notes in red pencil the numbered codes to be 
punched in the card. Note that field men needn't wor- 
ry about codes when filling out the cards. We feel that 
more uniform interpretation is possible when one man 
does all the coding. 

The tabulating office prepares duplicates, sending 
the original, now punched, back to the record clerk's 
office. Thus, he has a complete record of the coded sum- 
mary and the detailed calibration data, plus the mainte- 
nance man’s remarks. 

One of our record clerk's most important duties is 
to answer telephone inquiries about past work done 
to instruments, since he has this information at his 
fingertips. About 50,000 cards can be stored in a stand- 
ard 6’ x 2’ x 14’ cabinet. So a complete year's main- 
tenance record, plus master cards for 10,000 items, 
could be put in each of these cabinets, assuming an 
average of four cards per year per instrument. 


PM Scheduling 


The third objective of our system is preventive main- 
tenance scheduling. We have written PM instructions 
for each type of instrument. They are brief, just a 
few paragraphs for each instrument. (Figure 3). Note 
that we indicate three different types of maintenance 
work, and recall that, on our master cards, we have the 
option of assigning by month the intervals between 
these three types of jobs. For critical services, or on 
high-speed instruments, we might assign 3 months, 
6 months, and one year, as intervals for these three 
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MONTHLY MAINTENANCE REPORT 
Work bs 4 
Resp. Bldg. Inv. No. Date Code ites ©nift Hr. 
2 77 D1095 10/02/58 02 D 2 
D1095 10/03/58 04 Ss 1 
D1250 10/03/58 03 D 2 
Di250 =, 10/03/58 29 s 1 
9/28/58 50 s 1 
D1952 10/20/58 15 D 1 
D1961 10/20/58 47 D 1 
10/21/58 28 D 1 
D2842 10/20/58 29 D 1 
E1048 9/18/58 29 D 1 
E1048 10/01/58 29 D 3 
E)948 10/02/58 24 D 1 
ba 10/03/58 28 9.9 s 1 
E1048 10/09/58 ll Ss 1 
E1050 9/18/58 29 D 1 











Figure 4. Study of this “Monthly Maintenance Re- 
port" spots troublesome instruments and high shift- 
call plant areas. 


types of work. But on slower-speed instruments, we 
might say 6 months, one year, and 18 months. 
PM Due. Our general-purpose computer produces 
monthly a schedule of instruments due or overdue for 
inspection, calibration or overhaul. The computer rapid- 
ly and accurately compares the actual dates on which 
these jobs were last performed, as reported on the 
maintenance cards, for each instrument. If service in- 
tervals were held constant, this would be done by 
straight sorting. However, the computer makes possi- 
ble much greater flexibility, because the intervals can 
be adjusted to suit the needs of each installation. The 
computer also does the job faster, and with less labor. 

The report of PM due is sent to the field in the 
form of a deck of partially-prepunched and preprinted 
maintenance record cards. These cards bear the inven- 
tory number, function, description, calibration data, 
and type of work to be done — inspection, calibration, 
or overhaul— preprinted in the top line. These data 
come from the master card and the computer's review 
of work done. The foreman can use these cards as a 
backlog list, and for reference in planning shutdowns. 
They can be handed to a mechanic as work-assignment 
cards, since each bears description, type of job, and 
calibration data needed. 

Please note two points: 


1. A regular, automatic check of the master-card data 
results from the issuing of the preprinted PM cards. 
When the work is done, any discrepancies between 
the preprinted data and the actual facts comes to light, 
and are noted on the back of the card in the provided 
space. The record clerk and tabulating office used these 
data to correct the master deck. 


2. Emergency repairs which are equivalent to an over- 
haul are picked up by the computer, and all future PM 
work is rescheduled accordingly. 


How Computer Analysis Improves Maintenance 


The fourth objective of our system is the evaluation 
of our maintenance performance. Our maintenance rec- 
ords can be studied from several angles: instrument 
vendor, type of instrument, plant area, type of process, 
etc. 
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Monthly Maintenance Report. One very useful report 
is a tabulation by plant area and building of all cards 
turned in during the past month (Figure 4). An hour's 
review of this report gives a good picture of the work 
being done in each area, and the amount of preventive 
maintenance can be compared to the emergency work 
being done. 

Our general-purpose computer is helpful in statistic- 
al study of maintenance performance. Such study de- 
termines whether we are doing too much or too little 
preventive maintenance, and whether it is effective or 
not. 


Failure Probability. Figure 5 shows some theoretical 
failure-probability curves. The middle curve illustrates 
the increased probability of failure with time if the 
failures are purely random. The sharp “knee” at level 
“B” indicates ultimate wear-out. 

The right curve shows failure probability in equip- 
rzent which, in addition to normal random failure, 
i s a high probability of initial failure due either to 
its nature, as in vacuum tubes, or due to improper ap- 
plication. Failure also could be caused by ineffective 
repair techniques, or incorrect repair materials. The 
left curve shows the failure probability we would try 
to achieve by our preventive-maintenance program. 

If we can plot on similar curves several years’ ex- 
perience with our maintenance program for a partic- 
ular device, such as an automatic valve, we can judge 
the effectiveness of the preventive work we do on it. 
A high “infant” mortality, or a poor life history, can 
be studied in detail to find out what the causes of 
failure were, by obtaining a tabulation of all mainte- 
mance cards for the devices in question. And, the 
computer can summurize the type of failures, if the 
size of the list warrants it. 

In one plant using this system, a study, after several 
years, showed that the reliability curve for automatic 
valves was too good! A large reduction in maintenance 
costs was accomplished by doubling the overhaul inter- 
val. Note that this was a controlled relaxing of the 
maintenance schedule, with knowledge based on prob- 
ability, of the probable effects that this would have 
on automatic valve utility. Our future studies will check 
these results. In the same study, we found that shorter 
overhauling intervals and revised maintenance tech- 
niques were required to achieve satisfactory performance 
for valves under some services. 

Such performance reviews and statistical studies need 
to be done continuously, because plant conditions and 
processes chang., and the demands on equipment change 
correspondingly. We feel that a preventive icaintenance 
program can be very expensive unless you aave some 
control, such as this, over it. 


Guides to Future Design 


Our fifth objective, study of performance as a guide 
to future design, is vital to any group concerned with 
rising plant investment and maintenance cost. Mainte- 
mance record cards can be tabulated and analyzed by 
manufacturer, equipment type, function, or combina- 
tions of these. Performance can be studied on the basis 
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ELAPSED OPERATING HOURS 





PROBABILITY OF FAILURE IN PERCENTAGES 











Figure 5. By plotting instrument failures experi- 
enced against ela hours of service, the proba- 
bility of failures can be predicted and the effects 


of preventive maintenance clearly seen. 


of percent error data punched in the card, or from 
quantity and type or emergency versus preventive main- 
tenance. 

These are powerful tools for plant and engineering 
personnel making the difficult choice between mod- 
ernization and standardization that we face so often in 
the instrument field. Even more important, facts are 
substituted for personal opinions in selecting type and 
make of equipment. 

After the punched card records have been in use 
for a good while, the computer certainly could per- 
form studies on costs and how to control them. 


Not Hard to Use 


Setting up and maintaining a punch-card system is 
not difficult. We found that our field maintenance 
supervisors can, in a few hours instruction from a 
salesman or operator, gain reasonable understanding 
of what the business machines can do. Using their 
knowledge of their plant and its ne«ds, field supervisors 
can design a system for their group. Card layouts are 
not difficult to make, and the cost of new plates for 
a two-sided punch card is about $90. The cards cost 
about $1.15 to $1.40 per thousand, depending on 
quantity, color, etc. And it requires the full time of 
only one clerk for the instrument record system. 

Most plants either already have, or are soon getting 
business machine for payroll and cost work. Only about 
5 percent of the available time of our computer (ten 
hours per month) is required by the maintenance record 
system of three groups at our plant, which have a 
total of 15,000 master cards. And such a system, once 
established, requires less time of field men than other 
maintenance-record systems. 

Net result of our program. the maintenance group 
controls plant performance, instead of being controlled 
by plant failure. 


Based on a presentation to the ISA Chemical & Petroleum Industry Symposium 
St. Louis, Mo., April 6-7, 1959 
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Figure |. Electric 
charge carried 
once around this 
variable - speed 
circular switch 
unit simulates 
the distance-ve- 
locity lags of in- 
dustrial proces- 
ses. 


Electronic Simulation of 


Process and Instrument Dead Time 


Simulation of true dead time in analogs for 
the study of process and control system re- 
sponse, has been a difficult problem since the 
first dynamic process analyzers were built over 
20 years ago. It seems that any device to pro- 
duce true dead time must include actual phys- 
ical movement and rate — that is — “distance 
and velocity” lag. 





HERE DESCRIBED is a successful dead-time simu- 
lator working on electronic principles, and thus particu- 
larly convenient for electrical analogs.* It was first de- 
veloped for use in an analog computer applied to nu- 
clear power-station studies to simulate delays associated 
with circulation of reactor coolant. Several of these units 
are now in successful use by analog computer operators. 

The “D-V Lag Simulator” can represent the long 
transit-time effects found in most industrial processes, 
usually attributable to the flow of fluids in ducts or of 
materials in conveyors or moving sheets; or instrument 
dead time—the sampling time of analyzers, for exam- 
ple. It simulates dead times from 2 to 60 seconds. Dead 
time is inversely proportional to the size of an electric 


*For a description of a mechanical dead-time simulator and its uses, 
see ISAJ 10/57, p. 459 





input. Thus, it can either be varied in relation to other 
process parameters represented in the computer, or be 
preselected to a constant value. Its inputs and outputs 
can range from plus to minus 100 volts, and from dc 
to the cut-off frequency which depends on the transport 
time. 


How It Works 

A 100-position circular switch is rotated continuously 
in one direction by a motor at servo-controlled speed 
(Figure 1). Two wipers contact it, one connected to 
the output of the “writing” amplifier and the second 
to the input of a “reading” amplifier. The time for one 
revolution is the dead time. As the switch rotates, each 
of the 100 capacitors is contacted by the leading brush, 
thus connecting into the read amplifier the charge 
placed on that capacitor on the previous revolution ( Fig- 
ure 2). The lagging brush then recharges the capacitor 
from the write amplifier. That is, each charge is read 
out after being once carried around the switch. 

Since the process is essentially discontinuous, the out- 
put signal appears as a number of discrete voltage steps. 
This determines the maximum signal frequency trans- 
ported when considered together with the range of 
transport times and accuracy required. There being 100 
fixed contacts with a spacing between reading and writ- 
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ing wipers equivalent to 1-1/2 of 
these, the output signal comprises 
about 98 samples per transmit time. A 
small smoothing capacitor in the read- 
ing amplifier prevents the output fall- 
ing to zero during the transport of 
the wiper from one contact to the 
next. 

Both writing and reading amplifiers 
are of unity external gain, the d-c 
input impedance being very high, and 
the output of the latter is capable of 








delivering up to 15ma into a load. 
The servo drive system is so ar- 
ranged that for applied input voltages 
from 3.5. to 100v the motor rotates 
at 100 to 3000 rpm, a 100:1 step- 
down gear train providing the re- 
quired speed at the switch shaft. The 
system can rotate steadily at lower 
speeds, giving larger transit delays, 
but linearity between shaft speed and 


INPUT 








Figure 2. This diagram 
shows how the simula- ; at 
tor produces dead time. = 





DIRECTION 


ROTATING A 
WIPERS ROT ATION 


“~ 100 CAPACITORS 











input signal is no longer maintained. 
Loss of charge on the capacitors dur- 
ing the longest delay ‘+ kept to less 
than 0.1% by maintaining the leakage insulation of the 
contact-capacitor combination at about 10'* ohms. 


Switch and Motor Unit 


The fixed conracts are mounted in a dural ring, and 
insulated from it by ceramic bushings. The capacitors 
are connected between these contacts and an insulated 
ring. The wipers are mounted on two parallel dural arms 
carried on a rotating disc, on the lower side of which 
are two silver sliprings. Beneath this is a fixed disc 
carrying the two pairs of brushes. 

An air gap between each fixed contact avoids leakage 
which might be caused by transfer of contact material 
over the surface of a solid insulator. This permits use 
of contact materials with both good mechanical and 
suitable electrical properties. By careful manufacture, the 
plane of rotation of the wipers is maintained parallel 
with that of the contact ring within very fine limits. 
With contact pressure effectively constant at each po- 
sition, wear and contact bounce are easily controlled, 
improving reliability. 

The drive shaft is taken from the motor via a 100:1 
gear reduction. The motor and tachogenerator spindles 
are in line, the drive to the latter being via two pairs 
of nylon gears, with a stepdown ratio of 2.25:1. 

Since studies involving simulation of dead time gen- 
erally necessitate use of two units simultaneously in go 
and return circuits, the standard arrangement (Figure 
3) houses two complete sets of electrically independent 
amplifiers on a single chassis. 


Performance 


The relation between transport time and servo input 
voltage within the range 2 to 60 seconds is linear to 
better than 1%, 100v dc corresponding to 2 seconds, 
and 3.3v dc to 60 seconds. 
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The unit has a transfer ratio of unity, for signals in 
the range + 100v dc; errors contributed from all sources 
are less than 1% over the working range of transfer 
times. Because the output appears in discrete steps, the 
reading accuracy of a-c input signals is calculable from 
signal frequency and transport delay on the basis that 
there are approximately 98 samples read out per trans- 
port time—for most practical applications, an error 
small enough to be ignored. 


Figure 3. The complete D-V Lag Simulator, designed 
and built by Elliot Nucleonics Ltd., London, Eng- 
land. (Dual write and read amplifiers are in top 
unit.) 
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When high-purity silicon is doped with very-pure boron, a new family of semicon- 


ductors results—ideal temperature measuring elements with large, linear, and highly- 


reproducible resistance-temperature coefficients. For example: one element pro- 


duces a 3.8 mv/C° change vs 0.05 mv/C°® for the iron-constantan thermocouple. 


A New Semiconductor 


for Temperature Measuring 











SAMPLE | 


TEMPERATURE IN DEGREES C 


PURITY SILICON 


RESISTIVITY IN OM - CENTIMETERS 


J 
TEMPERATURE IN DEGREES K 


SAMPLE 2 
_ BORON ATOMS 
PER CC OF MELT = 6.7 x10"7 


SAMPLE 3 


BORON ATOMS ADDED 
PER CC OF MELT = 1.310 


SAMPLE 4 


~ BORON 


ATOMS ADDED 
PER CC OF MELT #2.7x10"° 


SAMPLE 5 
BORON ATOMS ADDED 
PER CC OF MELT = 67 210"* 


. S ADDED 
PER CC OF MELT = 1L3x10"° 


SAMPLE 7 
BORON ATOMS ADDED 
PER CC OF MELT = 1.31070 


SAMPLE 6 
BORON ATOMS 


f ADOED 
PER CC OF = t.3x107 











Figure |. Resistivity of si!icon-boro 


against temperature. (From "Electrons & 


Semiconductors," W. Shockley, D 
Co., 1950.) 





n alloys plotted 
oles in 
. Van Nostrand 


by John R. Pies 
Chief Engineer, Resistor Department 
Semiconductor Components Division 
Texas Instruments Incorporated 


Dallas, Texas 


NEW METHODS OF MAKING high-purity silicon, 
germanium, boron, and other semiconductor materials, 
growing out of transistor research, have enabled the 
manufacture of semiconductors of much greater repro- 
ducibility and predictability. These new semiconductors, 
called “Sensistor"®* resistors, have identical character- 
istics from unit to unit and batch to batch, both in re- 
sistance value and in resistance change with temperature. 
Their curve of resistance vs temperature will accurately 
retrace with each heating-cooling cycle. Hysteresis (the 
difference in resistance at a given temperature between 
rising and falling temperatures) is minimized. In addi- 
tion, they provide a large resistance change with tem- 
perature, which means high temperature sensitivity, yet 
are physically very small. Thus, they have many char- 
acteristics ideal for a temperature-measuring element. 


Thermistor Shortcomings 


The earlier thermally-sensitive resistors, called “Ther- 
mistors,” usually were made of oxides, or selinides or 
sulphides. While highly sensitive to temperature chang- 
es, they are difficult to make with predictable, repro- 
ducible characteristics. 

Thermally sensitive resistors are characterized by 
either a positive temperature coefficient (increase in 


*Trade mark of Texas Instruments Incorporated. 
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resistance with an increase in temperature) or a nega- 
tive temperature coefficient (decrease in resistance with 
an increase of temperature). Whether the resistor has 
a positive or negative temperature coefficient is deter- 
mined by its basic material. The majority of thermistors 
are characterized by a negative temperature coefficient. 
These resistors will decrease rapidly in resistance when 
temperature is increased. Thus, at extreme-high tem- 
peratures, thermistors are low in resistance, while at 
extreme-low temperatures, they measure high in re- 
sistance. Very-high measurement sensitivity easily can 
be achieved. 

What was needed was a mater'al that would (a) be 
high in resistivity, and (b) show . _ositive temperature 
coefficient. Such a resistor can ve applied readily as 
a temperature-testing element in two applications: 
(1) to sense temperature; (2) to compensate for cer- 
tain transistor characteristic shifts. Many common metals 
have a positive temperature coefficient. Copper, for 
example, has a moderately-high p ‘itive temperature 
coefficient and sometimes is used in vopper-probe sens- 
ing elements. However, copper is inherently low in basic 
resistivity, and large amounts of fine copper wire are 
required to obtain an appreciable resistance. An ideal 
material would be high in resistivity, and would have 
a positive and large change of resistance with respect 
to temperature. 


Resistance-Temperature Characteristics 


Figure 1 shows typical characteristics of silicon with 
varying degrees of boron impurities. Note that the 
bottom scale is in units of 1/K°, and the top scale 
is in degrees C. Moving to the right is in the direction 
of decreasing temperature. Note that pure silicon (sam- 
ple 1) increases resistance with a decrease in tempera- 
ture—a negative temperature coefficient. Now note 
that for sample 2, where boron impurity has been 
added, a section of the curve from about —25°C to 
+300°C shows a positive temperature coefficient. How- 
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ever, beyond those two extremes of temperature, the 
characteristic reverses (called “turn-over” characteris- 
tic), and becomes negative. Conduction in the positive 
temperature-coefficient range is determined largely by 
the impurity characteristic. 


This chart shows that by properly controlling im- 
purities into silicon of known initial purity, it is pos- 
sible to reproduce characteristics from one resistor 
to another. Figure 2 shows that the Sensistor thermal 
resistor has been designed to operate over a companion 
temperature range for operation in transistor circuits. 
Initially, it was used to compensate for the transistor 
characteristic shift with temperature. Subsequent ap- 
plication has adapted it for use as a sensing element 
for temperature measurement and control. 


Its temperature coefficient is positive from approx- 
imately —150°C to a temperature in excess of 200°C. 
Note the slight differences in characteristic between 
100 ohms, 500 ohms, and 1000 ohms, caused by the 
variation in impurity concentration necessary to ob- 
tain the respective resistivities for the given ohmic 
value. Also note at the extremes of temperature the 
start of the turn-over characteristic as present in Shock- 
ley’s curves. (Figure 1). 


Over short ranges, the temperature characteristic on 
an expanded scale appears to be very nearly a straight 
line. Over the extreme range, a curve in the graph is 
noted when plotted on linear graph paper. The res- 
sistor is characterized by a constant change in percent 
per degree C for a given small change in temperature. 
The curve will be almost a straight line when resist- 
ance is plotted on a log scale. 


Thus we have a resistor whose resistance is propor- 
tional to the temperature to which it is exposed; and 
so, by measuring the resistance, it is possible to deter- 
mine temperature through associated circuits. The sys- 
tem in its simplest form can consist of a voltage 
divided in which the Sensistor resistor is one of the 
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R(voltage divider resistor) = 
S(Sensistor resistor resistance at 25°C) 





R500 0 oo 








Example: 
R = S = 500 ohms at room temperature 25°C 
Raise temperature 10°C 
AS = % resistance change = +8% 
Therefore 
Ssso = 500 + 0.08 x 500 = 540 ohms 
E.u: at 25°C = 1.000 volts 
540 
Eu: at 35°C = 500 + 540 
Or: 
change in E.u: = 38 millivolts 
per 10 degrees, or 3.8 mv/degree 


0.2 = 1.038 











Figure 3. A basic Sensistor resistor temperature- 
measuring circuit. 


voltage-dividing resistors (Figure 3). In such a circuit, 
sensitivity in millivolt output per degree C will be 
determined by the circuit constants, the value of S, 
the Sensistor silicon resistor, and the battery voltage. 
Compatutive sensitivity of an iron-constant thermo- 
couple, for example, would be only 0.05 millivolts 
per degree C! 


Rapy (FOR BATTERY VOLTAGE) 






i BATTERY 











% R SENSISTOR PROBE AT CALIBRATION POINT 











Figure 4. The Sensistor resistor used in a typical 
Wheatstone bridge. 


Practical Circuits 


Practical temperature-measuring systems often use 
bridge circuits, including calibrating m-ins and _bat- 
tery-voltage compensation. The bridge circuit provides 
versatility by producing a voltage proportional to the 
bridge unbalance, which in turn is proportional to 
the temperature being sensed. Or, it can signal the 
null point when manual or servo-driven balancing means 
are provided. A phase reversal of the bridge output 
voltage can signal the temperature point when the 
bridge passes through null. Signals from these typical 
bridge circuits of Figure 4 can actuate self-balancing 
potentiometers, recorders, or controllers. 

Figure 5 expands on this basic bridge circuit, and 
shows a complete data acquisition system in block 
diagram. Practical constants are given for the bridge 
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circuit elements. The average bridge output is 14.1 
mv/C°. Temperature errors .aused by self heating 
of the current through the probe are less than 0.01°. 

Typical temperature-sensing elements are shown in 
Figure 6. The glass probe (extreme left) is used for 
temperature sensing and control where fast tempera- 
ture response is required. It can be used directly as a 
probe, or for greater physical strength, it can be en- 
closed in a tube for mechanical protection. The ele- 
ments in the middle are Sensistor resistors encased 
in standard resistance configuration. These molded units 
are applied by strapping them with a clamp to thermally 
connect them to the source of heat. Likewise, the unit 
(extreme right) is a Sensistor resistor sealed in a 
T-05 standard transistor can. The latter three elements 
were designed primarily for transistor circuits. How- 
ever, they are applicable to temperature sensing where 
a slower time-response is acceptable. Their ruggedness 
and ease of mounting make them adaptable to many 
applications. 


Speed of Response 

Typical response times of the elements are shown 
in Figure 7. Thermal time-constant is commonly de- 
fined as the time necessary for the element to change 
63% of the difference between initial temperature 
and final temperature. These curves are for free, still 
air. Plunging the units into liquids will correspondingly 
decrease the time for resistance change. Note that the 
comparable times are 9 seconds for the glass element 
and 64 seconds for the transistor canned element. 
Large elements have a slower response; however, they 
can dissipate more power, and high voltages can be 
applied to them without greatly affecting their ac- 
curacy. Compensation for power dissipated within the 
unit should be made when appreciable voltage is to 
be applied. 

By contrast, the small elements have a rapid time 
response, but are limited by a relative inability to 











Figure 6. 
Actual 

Sensitor 
resistors. 














dissipate power. So, correspondingly-low voltage must 
be applied to them. 


Power Dissipation 


From Figure 8, changes induced by self heating can 
be calculated. If we allow a 5° rise in free, still air 
for a 1000-ohm probe, the power dissipation allowable, 
as determined from the curve (intersection of the 30° 
temperature line), is 0.01 watt. In terms of resistance, 
the up-shift is 3.3%. The calculated allowable voltage 
is determined by 


E=\/PR_ where P is in watts 
E= \/0.01 < 1000 = 3.16 volts allowable voltage 


Ic is important to note that when the probe is used in 
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Figure 8. Wattage dissipation plotted against per- 
cent resistance change and self-heating (right 
scale), for a P100 Sensistor resistor. 


a liquid, the thermal conductivity of the liquid will 
greatly reduce the self-heating effect. In applying semi- 
conductor elements to high-accuracy temperature sens- 
ing, the designer must take these factors into account 
and strike a balance between time-response, sensitivity, 
and power internally dissipated in the sensing element. 


How to Correct Leadwire Errors 


Where data are to be obtained from remote locations, 
use of the higher-resistance elements will minimize 
lead-resistance effects. Calibration can be corrected for 
leadwire resistance if accuracy requires; however, the 
error normally will be small. For example, a remote 
probe located 500 feet away (1000 ft of wire) and 





connected with #14 wire, introduces 2.5 ohms of lead 
resistance. Connected to a 1000-ohm probe, this repre- 
sents an equivalent rise of 0.30 C°. For calculation of 
deviation in indicated temperature rise. the temperature 
coefficient of +0.7%/ degree C of the Sensistor silicon 
resistor can be used. Thus, a 1000-ohm probe will 
change resistance at a rate of 1000 0.007 = 7 ohms 
per degree centigrade at 25°C. 

The approach presented here to application of the 
Sensistor resistor and similar semiconducting thermal 
resistors is basic and suggestive of the possibilities of 
refined and more sophisticated circuits. The signals 
generated by the semiconductor sensing element can be 
used to actuate proportional controlling equipment, 
on-and-off controllers, phase-sensitive devices, and other 
relatec control and sensing circuits. Linearity of the 
element is adequate for most applications. Additional 
linearizing circuits might be found necessary when ex- 
treme high-accuracy work is planned. 

The semiconductor sensing element has moderately 
high output level and sensitivity, good resolution and 
repeatability, good linearity, broad range capability, 
fast response time, small size, and minimum complex- 
ity and size of associated equipment. Historically, the 
thermistors met many of these requirements. However, 
because of their extreme sensitivity, is it possible that 
thermistor could be required to change by a ratio of a 
million to one over the wide temperature ranges that 
are met, for example, in high-perfurmance missiles. 
Also, the thermistor characteristic usually is quite non- 
linear; therefore, complex equipment is required to 
resolve and linearize such a broad range. 

The Sensistor silicon resistor provides a compromise 
which is better adapted to wide temperature ranges. 
Specific resistivity of the silicon element is high enough 
that a basic resistance value in the order of 1,000 ohms 
can be obtained readily in a bar approximately 0.03” 
in diameter by 0.2” in length. This miniature sensing 
element can be encapsulated in various forms, and 
presently is available in the forms shown in Figure 6. 
Here is a new semiconductor resistor capable of broad- 
range operation, fast response, and high-level output. 


This article is based on a presentation to the 5th National Flight Test 
Instrumentation Symposium, ISA Aeronautical Industries Division, Seattle, 
Wash., May 4-6, 1959. 





Fractionator Computer Controls Now Available 


Pneumatic analog computers for fractionating column 
external flux flow control are now commercial! avail- 
able from two well known instrument makers. Com- 
plete details of this unusually successful computer con- 
trol were presented in your June ISA Journal, page 34: 
“Computer Control of Distillation Reflux,” by Lupfer 
and Berger of Phillips Petroleum, developers and licens- 
ors of the system. The system increases product uni- 
formity, saves steam, and eliminates column flooding 
by compensating for climatic changes and cycling com- 
mon with conventional controls. 

Minneapolis-Honeywell announced on July Ist avail- 
ability of their “FRAC” —Fractionator Reflux Analog 





Computer, which uses standard M-H electric and pneu- 
matic instrument components. Two models are offered: 


1. With fixed range thermocouple-to-pressure trans- 
mitter; 2. With adjustable range, for maximum appli- 
cation flexibility. ~ 


Taylor Instrument introduced May 12th their “Frac- 
tionator Control System.” It, too, is made of regular 
time-proved Taylor components for dependability and 
servicing familiarity. It is offered as a packaged unit, 
including application engineering, installation and 
startup. 
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“GC” Awakens 
Sleeping Giant 


APPARENTLY, America’s “sleeping-giant” industry 
—the $80 billion per year food business—is astir in- 
strumentwise! This was evident when over half the at- 
tendees at ISA’s 2nd International Conference on Gas 
Chromatography crowded in at an informal discussion 
to learn how Gas Chromatography can analyze odors 
and flavors. Clearly, problems of detecting traces of 
critical volatiles in large masses of volatile materials 
is of new and major interest. The conference was held 
June 10-12 in beautiful Kellogg Center, Michigan 
State University—a perfect setting for a technical mee :- 


ing. 


A New First Love for Instrument Makers? 


Session chairman Dr. D. A. M. MacKay, Evans Re- 
search, New York City, pointed out that “Flavor looms 
large in this very-competitive, sales-conscious food in- 
dustry.” Evidently, potential for instrumentation is truly 
vast, but the right instruments have yet to be developed. 
“Instrument makers are too petroleum oriented,” com- 
plained MacKay. “Our instrumentation problems in 
flavors are vastly tougher than most petroleum prob- 
lems”. Growing awareness of this surely will gain much 
more attention to odors and flavors from instrument 
designers with a bent for kudos. 

MacKay told his session of recent flavor analysis at 
Evans using ionization detectors. “Their use as dis- 
crimination devices could be more important than their 
sensitivity,” he declared. “Series-connected detectors, 
each with different discriminatory powers, will be the 
key to many odor and flavor problems.” 

Recent work on whiskey also demonstrates the zoom- 
ing beverage-industry interest in gas chromatography. 
New techniques for flavor and bouquet analysis pro- 
vide a general quantity-control method for wines, beers, 
and liquors. A recent Perkin-Elmer literature survey 
found 130 references on food analysis—over one half 
published in the past year! So, it seems that food may 
replace petroleum as the first love of the instrument 
makers. 

In addition to odors and flavors, special discussions 
were held on analysis of fatty acids and plastics, and 
on thermoaynamics and programed temperature. Said 
speaker Aaron Martin of F&M Scientific, “Temperature 
programing does mot increase sensitivity. But it does 
enable us to tailor-make our chromatograms to get out 
wanted peaks at desired times.” So, optimum carrier 
flow and volume can be used, and yet save time. Com- 
mented one duPont chemist: “My job is to turn out 
analyses of anything brought to my lab. I'm interested 
in any technique that will speed up my work.” 


More Sensitive Detectors 


That the new detectors for GC analyzers are high on 
the interest list was evidenced by big attendance at the 
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“Our Purpose” —said 
chairman H. Noebels, 
Beckman, “A _bal- 
anced program—the- 
oretical and _prac- 
tical.” 


Capacity Crowd—381 
registered. Every 
auditorium seat was 
taken, plus 25 folding 
chairs! 


Greetings— were ex- 
tended by Dr. Fred 
Gurnham, Head of 
Chemical Engineer- 
ing at MSU. 


Informal Discussion— 
on column packing 
engrosses (L to R) 
Adah Richmond, du- 
Pont, W. J. Baker, 
Monsanto, Ed Bran- 
denburger, duPont, 
and John Starr, Dow 
of Canada. 


Not a Man’s World— 
16 ladies registered! 
(L to R) Virginia Er- 
dy, Jean Lander] and 
Frances Gaylor, all of 
Sohio. All agree: 
“This conference is a 
big step to take all at 
once!” 


“Father of Chroma- 
tography” — Dr. A. 
Martin, enthralls 
lunchtime listeners (L 
to R): Parke Browne 
(smoking) and Jim 
Nixon of Dow, Mar- 
tin, and Dr. John 
Stirling. 


Registration Over- 
subscribed—130 turn- 
ed away! Dilemma: 
should symposium 
seek larger quarters? 


High-Level Comment 
— featured lectures. 
Dr. John Stirling, 
Canadian Industries, 
chalk-talks on ther- 
moconductivity - cell 
sensitivity. 











Surprising Interest — in flavors and odors 
was demonstrated by overflow attendance at 
this special discussion sessiun. Dr. “Jock” 
MacKay, Evans Research, was here present- 
ing slides of tobacco-smoke-chromatograms. 


p.m. discussion on this topic. E. A. Hinkle told of a 
new all-metal, hi-vac ionization detector developed by 
Monsanto. It is extremely sensitive—low ppm range— 
and versatile enough to use with both conventional and 
capillary columns. Arthur Karman gave much novel, 
useful information in describing a new radio-frequency 
discharge detector developed by the National Heart In- 
stitute, Bethesda, Maryland. Radio frequency voltages 
excite a stable glow-discharge in flowing helium. So 
sensitive is this discharge to changes in gas composition, 
that peaks representing less than one one-hundred mil- 
lionth of a gram of material can be detected! 

And on this very subject—sensitivity of detectors— 
Irving Young of L&N handled an apparently contro- 
versial matter in excellent, thorough style. Sensitivity of 
GC detectors usually is estimated by analysis of a known 
sample. Young attacked two problems: 1. the best way 
to express sensitivity for purposes of comparing detec- 
tors; 2. validation of comparisons between different 
kinds of detectors, and between the same detector in 








different laboratories. Young proposes that the experi- 
mental conditions to obtain the raw data must be de- 
fined so that valid comparisons can be made. His ideas 
should be useful ir all areas of composition analysis 
where sensitivity and limits of detection are important. 


GC and Control 


Most challenging paper to process control engineers 
was “Process Control by Gas Chromatography”, George 
Turner, Beckman Instruments. Problem here is the in- 
termittent sampling which puts time delays inside the 
control loop.* Turner discussed GC control of a sulfur 
recovery plant. HS and SO. concentrations are fed 
into a ratio relay. Its output, proportional to their 
ratio, adjusts air flow to the process. (ISAJ will bring 
this paper to you soon.) 

A paper of wide interest to everyone was K. J. 
Hughes’ description of GC analysis work on automobile 
exhausts being done at The Petroleum Experiment Sta- 
tion, U. S. Bureau of Mines, Bartlesville. Their three- 
Stage system separates hydrocarbons, oxygenated ma- 
terials and water, and delivers unresolved fractions un- 
contaminated, ready for further analysis by infrared or 
mass spectroscopy. Hughes showed typical chroma- 
tograms from Chevrolet engine exhausts. 

With its unique technique for unhampered discussion 
and its balanced program, the ISA Gas Chromatography 
Conference has established itself as the MUST event for 
workers in the analysis field. 


*Your September ISAJ will feature a Monsanto Chemical Co. report: 
“How Will Analyzers Work with Computer Control.’’ 


+For further reporting on IR analysis of auto exhaust, see page 40. 


Sorry, no Proceedings are left for sale. But ISA will have to sell in 4-5 
months (no price yet) a hard-cover edition of all GC Symposium papers plus 


full discussion (from tape recordings). 


Dollars-Analyzers-Computers 


How do I estimate the cost of instrumentation? 
What is the correct formula for payout? How can 
process stream analyzers be justified to management? 
Can relatively slow analysis instruments be tied into 
computer control systems? More than 350 engineers, 
educators and chemical specialists heard answers to 
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these and many other important questions at the 5h 
ISA Instrumental Methods of Analysis Symposium at 
Houston, May 18, 19, and 20. 

There was intense interest by those in attendance 
to exchange information and up-date their knowledge 
in this fast-moving field of analysis instrumentation. 
There were a great many chemists in attendance. Ob- 
viously, their basic responsibility is changing from 
chemistry to analysis, both in the lab and in the proc- 
ess. ISA ranks are certain to be swelled by such pro- 
fessional people as analysis instruments become more 
sophisticated and move from the lab to the plant. 

Thirty-three papers were presented, ranging from 
automatic titration to analyzing smog in Los Angeles. 
(Autos do cause smog—see page 40 this issue.) 

Because computers hold an unusual interest for every 
engineer and professional man working in instrumenta- 
tion, considerable attention was given to a paper on 
the application of computer control to processes using 
analysis instrumentation, by Ted Williams and Hyung 
Min of Monsanto Chemical. At left (Figure 1) is a 
bloc« diagram illustrating the instrumentation for such 
a system. 
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Whenever the analyzers are such that major time 
constants cannot be increased for satisfactory output 
error reduction, the analyzer must be placed in a “mas- 
ter” cascade loop and the conventional pressure-temper- 
ature controls used in the secondary control loop. Fast 
chemical reactions are typical of such cases. This ar- 
rangement will not automatically solve the long recov- 
ery time problem associated with such systems, since 
the analyzer loop takes a certain time to correct errors. 
By adding the fast inner locp, stability is provided 
by correction of disturbances too fast for the analyzer 
to detect. An article based on this paper will appear 
in the September ISA Journal. In this paper, Williams 
and Min point out that multiplexing several instru- 
ments in the same sampler appears to show little ad- 
vantage in view of the extra trouble and expense in- 
volved. Also that analysis times determine the sampling 
rate possible and limit the minimum size of the process 
time constant if the output error of the process must 
be kept below a certain value. 


Economics—A Challenge 


Generating keen interest at the IMA Symposium was 
the paper by Ken Kratochvil of Phillips Petroleum on 
the economic evaluation of instrumentation. He pointed 
out that today’s narrow margins between sales and costs 
have decreased the net income of many companies to 
the point where the rate of return on investment is 
approaching the loan value of money. Instrumentation 
certainly has the capability to help overcome this preh- 
lem in many cases. Specifically, this situation presents a 
direct challenge to those who make instruments and 
apply them to industrial processes. Just how does an 
engineer go about convincing himself and his man- 
agement that instrumentation will help increase pro- 
ductivity and thereby increase net income? Because 
engineers have been oriented, by training and circum- 
stances, technically and not economically they have the 
problem of realigning their thinking in process design 
and control. They have not been pressed by manage- 
ment to evaluate instrumentation in numerical terms. 
Now they are. 


Mr. Kratochvil cited numerous references from the 
literature to illustrate the problem, methods of esti- 
mating and evaluation, and various techniques for de- 
termining payout, earnings and profit. One example 
of savings was quoted from Consolidated Electrody- 
namics. Bruce Denny of CEC reported that $10,500 
wo:th of propane was recovered in one month through 
use of a process chromatograph at Sunray-Midcon- 
tinent Oil's plant in Snyder, Texas. It was assumed that 
all the recovered p.opane was sold, that a chromato- 
graph cost $5,000, and installation cost was 60% of 
cost or $3,000. With those assumptions the payout 
is under one month. Another case was that of Mon- 
santo Chemical increasing evaporator capacity by 10% 
through use of an Ohmart density control system. 


John Bernard of Dow Chemical reports three meth- 
ods of estimating cost: (1) Estimate based on total 
direct project cost, instrumentation cost for a $3,000,- 
000 project batch type process runs between 3 and 
5% of total; for a continuous process, 7 to 10% of 
total. (2) Estimates based on major process equipment 
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Keynote Speakers. (L to R) Dr. J. D. Lindsay, 
Texas A & M; Dr. Robert F. Wall, Monsanto 
Chemical Co., and General Symposium Chair- 
man; Dr. Donald D. DeFord, Northwestern 
Univ.; and K. V. Kratochvil, Phillips Petro- 
leum Co. 









ISA Analysis Instrumentation Division meet- 
ing during the IMA Symposium in Houston. 
More than 15 committee members were in 
attendance. In foreground is Henry J. Nobels, 
Division Director, Beckman Instruments. 





wxhibit. More than 30 firms exhibited an- 
alysis equipment during the 3-day IMA Sym- 
posium. Keen interest was shown in new 
developments for infrared, chromatographic 
and oxygen analyzers. 


costs, instruments run 6 to 17% for a $3 million equip- 
ment cost for a batch process; and 24 to 34% for a 
continuous type process. (3) In terms of total installed 
cost, a rule-of-thumb formula is that instrument instal- 
lation cost is 160% of purchase price, including panel 
space, air, and electric requirements. 
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There are 622 good reasons why you should attend the 14th Annual ISA Conference and 
Exhibit in:Chicago, September 21-25. There will be over 400 exhibits and 222 confer- 
ence speakers at your service—encompassing every aspect of industrial and scientific 
instrumentation and control. You cannot afford to miss this event. It offers the oppor- 


tunity to personally be in touch with every significant advancement taking place in the rapidly 
changing area of measurement and control. World Progress in Instrumentation is the conference 
theme. Four eminent keynote speakers will tell about instrumentation progress: in industry, in the 
military, in the universities, and on the international scene. An interpretive review of instru- 
mentation progress will be giveni n the National Lecture Series by Dr. A. V. Astin, Dr. D. P. 
Eckman and E. E. Parker. Nine technical papers will be presented by the International Federa- 
tion for Automatic Control. Following are highlights of many other areas of instrumentation to 


be covered at this international event. Plan now to attend. 


Computers in Process Control. 

Phillips Petroleum engineers will de- 
scribe an analog computer for on-line control 
of a chemical reactor. At left is the computer 
console, and below the programer unit. Sys- 
tem continuously scans 14 process variables 
and computes heat balance for automatic con- 
trol. DuPont engineers will discuss integrat- 
ing electronic controls with data systems. 
Automatic optimizing control will be the 
topic of a Westinghouse paper, and GPE Con- 
trols will describe their Libratrol 500 digital 


control computer. 








Chemical and Petroleum 
sessions will present 8 top flight 
papers on Wednesday. 

The morning session will be a panel 
on Improved Flow Measurement, 
featuring Charles Prior of Diamond 
Alkali; Henry Stoll of Taylor Instru- 
ments; James Kogen of GPE Controls; 
Ralph Levis of Minneapolis-Honey- 
well; and moderator R. E. Sprenkle of 
Bailey Meter. They will discuss orifice 
plates, a new method of differential 
measurement, flow measurement for 
computer control; and automatic gas 
flow computation. 


The afternoon session will be a 
panel discussion on Communication 
Needs for Systems Engineering. David 
Hostedler of Foster Wheeler will dis- 
cuss the contractor's viewpoint; Nich- 
olas Cody of duPont will cover the 
operator's viewpoint; Saul Meyer of 
Minneapolis-Honeywell will present 
the manufacturer's viewpoint; and 
William Vannah of Control Engineer- 
ing magazine will discuss the total tri- 
angle. Walter Bower of Standard Oil 
of Ohio will be the moderator. 
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Physical and Mechanical 

Measurements. Two sessions 
on Wednesday will present 8 papers on 
Strain in stressed rock in mine opera- 
tions, reference level standards in in- 
dustry, stress measurement in steel bil- 
lets, accuracy of the linear differential 
transformer, road test instrumentation, 
space biological vest instrumentation, 
and the multifaceted gage block. At 
right is a transverse profilometer used 
by the Highway Research Board of the 
American Association of State High- 
way Officials to measure rutting oc- 
curring in asphalt pavements. It uses 
pneumatic probes mounted on the 
truss. This and other road tests will be 


discussed. 


*K Electronics. Just what kind of instrumentation 
should an engineer use for evaluating and studying a 
process? You can learn at this session on Thursday morning 
from experts. The instrumentation which Monsanto Chemi- 
cal Co. has used for making response studies on a chemical 
reactor will be a high light of this session. Other papers 
include: applying a new analog-to-digital converter in 
process systems, and using electronic instruments in motor 
manufacturing. The afternoon session will include papers 
on memory functions of magnetic tape, acoustical instru- 
mentation, and cutting production line inspection costs. 


Metals and Ceramics, In addition to a paper on 

the development of a temperature control system for 
fiber glass processing, those working in this field will find 
the tour of U. S. Steel's South Chicago Works of interest. 
You will see the sintering plant, blast furnaces, open hearths, 
soaking pits and fabrication facilities. 


Process Measurement, Feedback and Control. 

These technical sessions offer a wealth of information 
for the instrument and process engineer. A total of 17 
oxcellent papers are on the program covering such subjects 
as significance of LaPlace transformation, transfer function 
of an analog computer, the contour method of process con- 
trol evaluation, static power controllers, variable speed drive 
controls, hydraulic servos, an all electric valve positioner, 
sizing control valves by computer, applying non-linear 
control theory, effect of process dynamics on computer 
control, optimizing end-point controllers, and recovery of 
sine wave data in analog servos. Below are illustrations on 
sizing control valves by digital computer, taken from the 
paper to be presented by G. P. Lovett of duPont. In this 
procedure both double and single port valves are sized by 
standard data tape for eleven different manufacturers. This 


flow coefficient for valves 


ltl 


niet pressure 


itlet pressure 
pressure drop 
temperature 
viscosity 
specific gravity 
flow sheet maximum flow 
flow sheet minimum flow 
viscosity correction factor 
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Aeronautical. Two sessions on Wednesday will fea- 

ture 8 papers by recognized experts in this field. Dr. 
W. L. Howland of Lockheed will give a progress report on 
aeronautical instrumentation. Other subjects include: qual- 
ity of tape systems, meteorological research, and flight test 
applications. The afternoon meeting will feature a panel 
session on four major steps in missile launching—Are We 
Ready! , 5-4-3-2-1-Fire! There It Goes! , and Here It Comes! 
Participants are from site launching staffs of The Martin 
Co., Douglas Aircraft Co., Convair Astronautics Div., and 
Space Technology Laboratories. 


Automotive. Among the several sessions of interest 
to instrument engineers in the transportation field will 
be the three papers on this Tuesday morning session 
They are: instrumentation for General Motors Firebird II] 
electronic instrumentation and detection of exhaust emis- 
sion, and measurement of vehicle power losses on the road 


paper shows the development of equations based on the 
Cv concept for use in control valve sizing by digital com- 
puter, as a part of an extensive program for the design of 
piping systems by computer. These sizing equations agree 
more closely with test results than many currently used 
equations, especially for gas and steam. The computer 
prints out valve size directly, for maximum economy of 
engineering man hours. This is a sample of the many 
excellent papers on measurement and control you can hear 
at the Thursday Technical Sessions at the 14th ISA Con- 
ference & Exhibit in Chicago during week of Sept. 21-25 

The Control Systems Workshop on Monday features 
6 papers and discussion from the floor. The Computer Clin 
on Thursday features 4 papers on hardware and computa- 
tion centers. The Data Handling Workshop on Tuesday 
offers 10 excellent papers by outstanding authorities. 




















*% Pulp and Paper. Five papers will be presented at 
this Tuesday morning session ranging from specific 
hardware to systems engineering. Topics include: applica- 
tion of systems to pulp and paper manufacturing, a mag- 
netic resonance moisture gage, the use of oxidation-reduc- 
tion potential in paper making, instrumentation for the 
Kamyr continuous cooking system, and a new flow meter- 
ing device for pulp stock. 


Data Handling. This is a Workshop Session on 

Tuesday. It is programmed with a score of top “brains” 
in the area of data handling. They will bring to this 
session the most know-how and experience ever assembled 
in one technical meeting. The opening paper will be pre- 
sented by Dr. Charles Draper of MIT on the status of 
supervisory control. Five parallel sessions on this subject 
in these industries will follow: missile automatic check out 
equipment, iron & steel, power generation, process indus- 
tries, wind tunnel and engine test. The afternoon session 
subjects are: error analysis of data systems, the high cost 
of systems, what is the reliability of on-line data handling 
equipment in the process industries, and low-level multi- 
plexing at high speeds. Below is shown a dockside crane 
data handling system in England, from a paper by Elliort 
Brothers to be presented at the International Sessions on 
Tuesday. 
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Management and Econom- 

ics. How much money does in- 
strumentation and automatic control 
save? If you're interested, come to 
this Wednesday morning _ session. 
You'll hear how instruments pay out 
in 2 weeks. There will be six papers. 
Topics include: how does automatic 
control relate to management? Orga- 
nizing to solve instrument problems, 
what kind of people are needed?, fac- 
tors in applying a digital computer to 
a cement plant, evaluating and justify- 
ing instrument systems, and the eco- 
nomics of automatic freight car classi- 
fication. At left is the Pennsylvania 
Railroad Conway classification yard 
which will be discussed by Union 
Switch & Signal. 


sk Food Processing. This industry promises to make 
profound strides in the application of modern instru- 
mentation and control. The Chicago ISA Conference will 
conduct a day long workshop on Wednesday devoted to 
the subject “How to Make Progress in Food Instrumenta- 
tion”. Six major topics are scheduled for discussion: what 
do food processors want, how to cope with product vari- 
ability, sanitary design, economics of food instrumentation, 
getting the best performance from instruments, and what 
instrument manufacturers offer. One of the Plant Tours 
scheduled during the week of September 21-25 at the ISA 
Show in Chicago is a trip through a plant of Corn 
Products Co. 


Analysis Instrumentation. One of the most chal- 
lenging areas of process control is that of stream anal- 
ysis. One of the newest techniques in biology and medicine 
is analytical instrumentation. Thursday sessions will present 
papers in both areas. Topics include: chromatography in 
synthesis gas analysis, a titrator for process measurement 
and control, a process infrared analyzer for liquids, and 
determination of volatiles in photographic films. 
The American Chemical Society will present a session 
on continuous analysis on Wednesday afternoon. 


Fhotographic Insirumentation. The newest ISA 

Technical Division starts off with a top notch prograsa 
in Chicago. They have 8 papers scheduled for Thursday 
sessions. In the morning you can hear about the new 
technology of photographic instrumentation engineering, 
photo reduction techniques, and semi-automatic readers. 
In the afternoon, you can hear about General Motors’ 
photographic proving ground instruments, photo techniques 
for flight testing, how to photograph a one window bubble 
chamber, and photo instruments used at NASA Lewis 
Research Center. 


You Won't Want to Miss the Society activities 

that will take place during the week of the Conference 
and Exhibit. The Annual Meeting of the Membership will 
find members and officers joining to plan the future 
progress of ISA. You and your wife will have a chance to 
meet the current and succeeding presidents of ISA at the 
President's Reception. You'll renew old friendships and 
make new ones at the Annual Banquet, where the emphasis 
will be on entertainment and dancing. 
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Me An Exciting Round of Aciivities is planned fo: 
ladies whe come to the Chicago conference. Events 
cover a day at the races with lunch at the track, a trip to the 
Museum of Science and Industry with lunch at South Shore 
Country Club, plus a fashion show, luncheon and special 
tour through Marshall! Field. And while you're in Chicago, 
you'll have a chance to see the smash musical hit, “The 
Music Man.” Pictured at right are members of the Ladies 
Committee (seated, |. to r.) Mrs. Hunter A. Dickson, Mrs. 
Richard Klitchman and Mrs. Morey Waterman; (standing, 
|. to r.) Mrs. Jerome B. McMahon, Mrs. Samuel E. Gewin, 
Mrs. Nathan Mann and Mrs. F. W. Velguth. Mrs. Dickson 
is chairman of the committee. 





Workshops and Clinics round out the Chicago 
Conference. Six workshops and two clinics are sched- 
uled, including the following: 


Instrumentation Clinic. This is specially designed for 
the instrumentation technician, and the day-long sessions are 
broken down into industry groupings—steel and ceramics, 
chemical and petroleum, power plants, food, and a final 
general session. 


Computer Clinic. This clinic is directed at non-ex- 
perts who will get special treatment here, in a “short course” 
in computer fundamentals and computer techniques. 


Sales Management Workshop. This one is for sales 
engineers and marketing personnel. 

Control Systems Workshop. Some big names in com- 
puter control will participate in a panel session on “Compu- 
ter Control in Perspective.” 


Data Handling Workshop. Directed at the engineer- 
ing level, the workshop theme will be expanded in five 
parallel sessions coveri ‘g the subject in iron and steel, power 
generation, process inaustries and aircratt/missile testing 
and automatic checkout. 


Precision Standards Workshop. The need for preci- 
sion standards and the problems involved in their devel- 
opment and use will be covered in eight papers by top- 
flight speakers. 


Maintenance Management Workshop. A workshop 
that is tailor-made for engineering managers makes it sec- 
ond appearance at the annual conference. 


Educators Workshop. Education Committee members 
from ISA’s Sections won't want to miss this one, outlining 
ISA's role in education. You'll also hear reports on ISA's 
new national educational program. 


Nuclear Instrumentation. 

Wednesday morning and after- 
noon sessions feature 6 outstanding 
papers: radiological area monitoring 
and micrometeorological radio tele- 
metry and data acquisition systems, 
area radiation monitoring systems at 
Air Force Base No 67, pulse analog- 
to-digital conversion, control and in- 
strumentation of a radiation effects 
reactor, organic reactor instrumenta- 
tion, instrumentation and control for 
a high-temperature sodium - cooled 
nuclear power plant. 


At right is a view of the Chicago 
Pile No. 5, principal research reactor 
at Argonne National Labs near Le- 
mont, Ill. This installation is one of 
the Plant Tours scheduled for visitors. 
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The Changing Face of Hardware will be on dis- 

play at ISA’s big annual Exhibit, open for your inspec- 
tion during Conference week at Chicago's International 
Amphitheater. This is a Chicago “must” for you—this 
mammoth display of the newest and latest products of 
nearly 400 instrument manufacturers. The ISA Exhibit is 
one of the ten largest industrial exhibits in the world, and 
the world’s largest exhibit devoted exclusively to industrial, 
scientific and laboratory instruments. It’s an instrument 
panorama that emphasizes quality, as well as quantity. The 
manufacturers who will exhibit their products in Chicago 
are top-quality producers in every area of instrumentation. 
The Exhibit is the perfect complement to the Conference. 
Attend the Conference for the latest progress and crends in 
a changing, growing technology—then tour the Exhibit 
to see the equipment that results from and contributes to 
these trends. 


Me Plant Tours. The best place to be when you're not 
at the Conference or Exhibit, is along on an ISA Plant 
Tour. You'll see Clark Oil's Blue Island Refinery, where the 
big attraction is two new electronically controlled alkylation 
units. The sintering plant and structural mill facilities are 
among things you'll see at US Steel's South Chicago Works. 
Food process instrumentation is open for inspection at 
Corn Product’s Argo Plant. Another big plant tour at- 
traction: Argonne National Laboratory, where you'll tour 
the entire unrestricted area. 
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Telemetering - Number 1 Space Sleuth 





Jack Winters (left) of Ramo-Wooldridge, 
and H. T. Fiertag (right) president of the 
Denver Section, ISA, ready a compact 
moon-probe instrumentation package for 
display at the National Telemetering 
Conference which was held in Denver, 


Colo., May 25-27. More than 1000 
telemetering experts attended the con- 
ference which had as its theme, ‘‘The 
Investigation of Space." 


The Number 1 space sleuth — 
telemetering — was itself under in- 
vestigation at the recent National 
Telemetering Conference in Denver. 

Experts from the four sponsoring 
societies, ARS, AIEE, IAS and the 
Instrument Society of America, plus 
military experts, discussed the past, 
present and future of the art, with 
emphasis on its role in the investi- 
gation of space. 

Brig. Gen. O. J. Ritland, Air Force 
Ballistic Missile Division command- 
er termed telemetering “the salt of 
the earth,” of the U. S. missile pro- 
gram. “Percentagewise,” he pointed 
out, “we would have low results 
without telemetry information.” 


Mayo-Wells Honored 


The executive committee of the 
Conference, composed of represen- 
tatives of the member societies, vot- 
ed this year to establish an annual 
award for outstanding contributions 
to the field of telemetering. Receiv- 
ing the first annual award was Wil- 
frid James Mayo-Wells of the Na- 
tional Bureau of Standards. Mayo- 
Wells is one of the originators of 
the telemetering systems being used 
in U. S. rockets and conventional 
aircraft. 


ISA Adds Seven New Sections 
Statistics Show Membership Growth 


Seven new Sections joined the 
ranks of ISA during the period June 
1, 1958 to June 1, 1959, according to 
a report on membership statistics 
recently released by ISA Headquar- 
ters. 

The report also shows that 2100 
new members joined ISA during that 
time. 

The new Sections, and their mem- 
bership as of June 1, 1959, are: 

Jacksonville — 54 

Orange County —75 

Paso del Norte — 42 

Santa Clara Valley—98 

Southern Tier New York — 35 

Tidewater, Virginia — 43 

Western Massachusetts — 53 

The Society now has 97 Sections 
throughout the United States and 
Canada. 

Philadelphia is still the largest 
ISA Section, with a total of 751 
members in June of 59. 

Los Angeles dropped out of sec- 
ond place. Taking over as number 
two Section is New Jersey, which 
beat the West Coast group out of 
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second place by just three members. 
Los Angeles has 594 members, New 
Jersey, 597. 

In fourth place is Chicago, with 
478 members. Next is New York 
Section, with 444. Other Sections 
with more than 300 members are 
Houston, with 391, and Pittsburgh, 
378. 

Toronto Section showed the great- 
est net increase in membership dur- 
ing the veriod covered by the report. 
After all membership actions were 
taken into account—new admissions, 
transfers, etc., Toronto showed a net 
increase of 92 members. 

Chicago was next in net member- 
ship gains, adding 49 names to its 
total roster during this period. 


The Society now has a total mem-. 


bership of 11,195 members, including 
10,694 full members, 304 associate 
members and 197 student members. 
This is a net increase of 707 over 
last year’s membership of 10,488. 

Sections with more than 200 mem- 
bers include Boston, Cleveland, 
Northern California, and Wilming- 
ton. There are 21 sections with more 
than 100 members. 


Dr. Mayo-Wells received the 
award at a special conference din- 
ner. He predicted that telemetering 
instruments now being used in the 
satellite programs will also aid 
peacetime bio-medical research. 


Robot Labs 


Dr. George E. Mueller of Space 
Technology Labs, Los Angeles, said 
in a panel discussion on the “Past, 
Present and Future of Telemeter- 
ing,” that once the novelty of 
manned space flight has worn off, 
larger satellites will be robot-oper- 
ated space labs. Space probes will 
be limited in carrying capacity, Dr. 
Mueller said, and the experiments to 
be carried out will be carefu'ly se- 
lected. 

In a Conference almost wholly 
concerned with the role of tele- 
metering in space travel, the con- 
sensus was that manned space flight 
is just around the corner. Some ex- 
perts claimed space travel would be 
realized before 1965, and one speak- 
er said that the Russians would suc- 
cessfully place a man in space and 
recover him before the end of 1960, 
adding that Soviet astronauts would 
be on the moon by 1967. 


Nuclear Standards 
Survey 


A survey of nuclear instrumenta- 
tion standards, in existence or in the 
process of preparation, has been 
published by the American Stand- 
ards Association. 


“Index of Nuclear Standardization 
Work,” authored by R. F. Shea, is 
the result of a survey conducted 
by the Nuclear Instrumentation 
Committee of the Nuclear Standards 
Board, ASA. Twenty-two profes- 
sional societies, including ISA, are 
represented on this committc:. E. S. 
Day, Jr., is the ISA representative. 


The committee is not planning to 
prepare standards. Its present opera- 
tion is designed to process proposals 
from member professional societies 
after the proposal has been accepted 
by the sponsoring organization. 


Information on the need for stand- 
ards in particular fields, or any 
standards or specifications believed 
to be acceptable for ASA adoption, 
should be brought to the attention 
of Mr. Day at the General Electric 
Co., 761 Building, Richland, Wash. 
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@ Vocational Advisory 
@ University Advisory 


The four new operating units set up by chairman 
E. C. Wanner of the Education Committee form a 
levels-of-learning stepladder. The first level is the Vo- 
cational Advisory Committee, aimed at the high school 
or college student who is choosing a career in instru- 
mentation. Next level is the University Advisory Com- 
mittee, working on college-level course content and 
programs, and seeking universal recognition of instru- 
mentation subjects. Next is the Supplementary Educa- 
tion Committee, working on projects at the engineering 
and post-graduate level. In line with the last two com- 
mittees named is the Technical Institute Committee, 
performing similar functions as these two, but at the 
instrument-technician level. 

In setting up his program, Chairman Wanner stated: 
“In establishing Education Committee programs for 
1959, I have selected as one goal: The improvement of 
Society member performance through Society activities. 
This goal is broad enough to include not only present 
day members, but future members of the Society.” 


The Vocational Advisory Committee, headed by Larry 
Maley of Mine Safety Appliances, Pittsburgh, will pro- 
vide manuals for vocational counselors to use in de- 
scribing career opportunities in instrumentation, and 
help local sections in their work with counselors. This 
committee also will develop liaison with the U. S. De- 
partment of Health, Education and Welfare and other 
appropriate agencies and institutions. 

Chairman Maley is engaged in MSA’s educational 
program, both in setting up training classes for his 
firm and for its customers. A graduate of Carnegie 
Tech, he has presented papers on various aspects of 
design and application of analytical instruments at 
the annual September Conferences of ISA and at the 
Instrumental Methods of Analysis Symposia in recent 
years. 


The University Advisory Committee, under J. A. Res- 
wick, Massachusetts Institute of Technology, will be 
concerned with instrumentation at the college level. 
Says Reswick, “Undergraduate laboratory courses are 
now the subject of inquiry and revision throughout 
the country. In many cases, formal ‘set’ experiments 
are giving way to student participation in research. 
The committee hopes to make useful proposals for 
improving instrumentation education in the light of 
changing needs of colleges.” 

Dr. Reswick has been active in teaching and re- 
search in the Machine Design Division, Mechanical En- 
gineering Dept., of MIT for the past 13 years. In addi- 
tion, he has made important contributions in the fields 
of automatic control and instrumentation. He recently 
accepted an appointment as Professor of Mechanical 
Engineering, Case Institute of Technology. 
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Four Steps to Instrumentation Education 


@ Technical Institute 


@ Supplementary Education 


The Supplementary Education Committee is headed 
by J. E. Casey, Leeds & Northrup, Philadelphia. The 
scope of activity includes coordinating supplementary 
education programs of ISA sections; compiling available 
literature and text material into organized units for 
supplementary education programs at the engineering, 
post-graduate and technician level; and maintaining a 
central clearing house of information pertinent to in- 
strumentation education programs in industry, schools 
and technical society operations. 

Casey is technical assistant to the manager of the 
Sales Division, Marketing Department, Leeds & North- 
rup. He has been with the firm for more than 20 years. 
He took a degree in engineering at Drexel, in business 
at Northwestern, in the arts at Loyola and in physical 
chemistry at Roosevelt University. 


The Technical Institute Committee is under E. A. 
Heckler, Chemstrand Corporation, Decatur, Alabama. 
Its objectives are to counsel, guide and advise the 
faculties of technical institutes and organized mainte- 
nance-training units with respect to educational needs, 
recommended course materials and universally applica- 
ble procedures which are important to instrument- 
technician education. It also will attempt to straighten 
out the hassle about instrumentation technicians, and 
you can read the full report on this activity on page 
64 of this issue. 

An instrument engineer, Heckler is presently instru- 
ment and electrical superintendent of Chemstrand’s 
Acrilan fiber plant in Decatur. He says of himself: 
“After 25 years of intermittent night and correspond- 
ence studies, expect to complete requirement for degree 
in physics and mathematics next fall at Athens College, 
Athens, Alabama. (Persistence!!)” 





Assisting Society membership 
and the Education Committee in 
the development and adminis- 
tration of education programs 
and materials will be Emil J 
Minnar. Recently appointed staff 
assistant to H. S. Kindler, ISA’s 
Director of Technical and Edu- 
cation Services, Mr. Minnar was 
formerly with Leeds & North- 
rup where he was a training as- 
sistant with the Laboratory and 
Analytical Engineering Section. 




















Just Who’s 
A Technician? 


New status for the instrumentation 
technician may be in the offing, as 
a resuit of a survey now being con- 
ducted by the ISA Task Force on 
Instrumentation Technicians. The 
Task Force is surveying the major 
industries to find out: 


® just who a technician is 
® what he does 

® what he should know 
® how best to train him. 


The mass of authoritative data 
now being collected through the 
survey may bring a redefinition of 
the generic term, technician. It may 
be expanded to include many of 
those now classified as mechanics or, 
possibly, new terms may be invent- 
ed—tailored descriptions of various 
types of instrumentation specialists. 


The instrument industry has had 
the same trouble with the “Techni- 
cian Question” as the British Empire 
has had with the so-called Irish 
Question: Just what is “The Ques- 
tion”? When the Task Force moved 
in on “The Question” less than a 
year ago, it was traveling in virgin 
territory; the first big job for Chair- 
man Abner Hathaway and his crew 
was to define their objectives. These 
are briefly stated in the points made 
above. The next job was to design 
a questionnaire that would bring 
answers to define these points. These 
two jobs are completed, and the 
third step is underway: getting the 
questionnaires to the right people. 


This ‘is being done in two ways. 
Some are being directed to local 
ISA Sections, where they’ll be taken 
to plants in the area for completion. 
Others are being mailed out by 
Chairman Hathaway to fill in any 
gaps that distribution through sec- 
tions might leave, either with ,espect 
to geographical areas or to areas of 
industry which may not otherwise 
receive attention. Already, some of 
the completed questionnaires are 
being returned. 


The most formidable job of the 
Task Force remains to be done. This 
is the analysis and meaningful in- 
terpretation of the data received. 
Helping out on this job is an Ad- 
visory Committee, consisting largely 
of prominent educators, with some 
industry executives. A primary goal 
of the Task Force is to provide edu- 
cators with definitive information on 
technicians’ job functions such as 
has never before been compiled. This 
data will teil. specifically, what the 
technicians (including mechanics) 
do, in minute detail, and how fre- 
quently each function is performed. 
This will make it possible to com- 
pare the job content in various sizes 
of plants, and in various industries, 
by means of facts and figures, re- 
moving much of the guesswork that 
had to serve the purpose in the past. 
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Flight Test Standards -When and What 


Standards and recommended prac- 
tices in the flight test industry were 
the subject of a panel discussion at 
the recent Flight Test Instrumenta- 
tion Symposium in Seattle, Washing- 
ton. 

Floyd E. Bryan of Douglas Air- 
craft was moderator for the five- 
man panel which reviewed the prob- 
lem and pointed out some areas 
where standardization is now both 
needed and possible. 

Members of the panel were Dr. 
Enoch Durbin of Princeton; H. A. 
Ide, Combat Surveillance and 
Avionics Dept., Fort Huachuca, 
Ariz.; Ken I. Lichti, Navy Missile 
Center, Point Mugu, Calif.; Paul J. 
Sehnert, Edwards AFB; Dr. Hal 
Skramstad, National Bureau of 
Standards. 

Dr. Durbin expressed both the 
goal and the problem of standardiza- 
tion when he said, “Standards must 
free—not freeze progress.” 

Dr. Skramstad discussed the work 


‘of the National Bureau of Standards 


and made a number of suggestions 
for standards. He spoke in particu- 
lar on standardization of magnetic 
tape. “No one has done any stand- 
ards work on anything but the phys- 
ical dimensions of magnetic tape,” 
he said, adding that he believes the 
incentive for standardization must 
come from users, rather than mak- 
ers, who don’t seem inclined toward 
standardization. 

Correct timing in standardization 
was a point brought out by Mr. Seh- 
nert, who noted that it is as bad 
to standardize too early, before suf- 
ficient experience is gained, as it is 
to wait too late, bringing progress to 
a “sereeching halt” while makers 
catch up with the standards. 

Mr. Lichti said that in flight test- 
ing, “the major effort in standardi- 





Floyd Bryan, chairman and moderator, 
opens the panel discussion on Standards 
and Recommended Practices :~ the Flight 
Test Industry at ISA's 5th National Flight 
Test Instrumentation Symposium, held 
May 4-7 in Seattle, Wash. 


zation so far has been in telemeter- 
ing, possibly because we have more 
problems here. “But,” he added, 
“standards are needed in coordinate 
systems, radar beacons, range tim- 
ing and control of remote aircraft.” 
He also stressed the problem of long 
range testing, including manned 
space vehicles, if Government 
ranges do not establish extreme com- 
patibility of equipment. 

“The Army Signal Corps,” Mr. Ide 
stated, “is interested in putting 
wings on camera systems for air- 
borne surveillance of the enemy— 
such as IR detectors or radar to ob- 
tain information and send it back.” 
In his opinion, present telemetering 
assignments are not fully in accord 
with this need. 

The panel discussion was under 
the auspices of ISA’s Aeronautical 
Standards Division. 





> MEETING PREVIEWS 





Solid Facts About Solid State 


“Solid facts” about solid-state elec- 
tronics - theory, design characteris- 
tics and applications - will be the 


subject of the 1959 Symposium spon- . 


sored by the Philadelphia Section, 
ISA, November 23 and 24 in Phila- 
delphia. 


Co-sponsors of the symposium, 
which will be held at the Ben Frank- 
lin Hotel, are the Institute of Radio 
Engineers and the American Insti- 
tute of Electrical Engineers. 


There will be no formal exhibit, 
but the solid-state devices discussed 
by speakers will be on display. 

General chairman for the sympos- 
ium is Frank G. Daveler. Paul Win- 
sor III is chairman of the program 
committee and serving with him are 
Saul Meyer and Jack Boonshaft. 
Arrangements Committee includes 
Robert Armentrout and William 
Wylupek, chairman. Allen M. Shore 
is publicity chairman. His committee 
includes William Beuhl and E. 
Matthew Miller. 
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> SECTION NEWS 





Members of the Pittsburgh Section tour- 
ed the instrument plant and research 
labs of Mine Safety Appliances, saw, 
among other things, ‘‘The Billion-Aire.” 
Operating on ionization principles, “‘Bil- 
lion-Aire”’ has a full-scale of 0 to 50 parts 
per billion! John Strange (right) MSA’s 
manager of applied research, 

shows it off to section members Herb 
Anderson (left) and W. L. Palmer (cen- 
ter), both with J & L Steel. At a dinner 
meeting just before this plant tour, new 
section president Frank Briggs announced 
that the 1959-60 theme for the section 
would be, ““What Does the Future Hold 
for Instrumentation?” 


A CHANGE OF PACE in Los Ange- 
les—the Section invited E. R. Her- 
genrather, management consultant 
on executive acquisition and evalu- 
ation, to address them on “How and 
When to Quit Your Job and Win.” 
The speaker heads his own com- 
pany, Hergenrather Associates, 
which he and his wife started in 
1954. It now boasts a personnel staff 
of nine, making it the largest execu- 
tive research firm west of Chicago. 


INERTIAL GUIDANCE and test in- 
strumentation were the subjects of 
talks given by Minneapolis-Honey- 
well systems engineers Gale Lund- 
strom and Karl Green at a meeting 
of Tampa Bay Section. Members 
then were taken on a guided tour of 
M-H’s aeronautical division plant in 
St. Petersburg, Florida. . 

R. D. Wood reporting for Tampa 
Bay. 


A.SPECIAL EDUCATIONAL award 
got the go-ahead from Philadelphia 
Section’s board. Set up with a $500 
grant, it will be for the best tech- 
nical paper published by a section 
member. 
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THREE NEW SECTIONS have 
joined the ranks of ISA. The newly 
chartered sections are Orange Coun- 
ty (California), Carolina-Piedmont 
(North Carolina) and New York 
Southern Tier. 

Orange County, with more than 
70 members, received its charter in 
April from District IX vice-presi- 
dent Dib Carpenter. Officers are 
Howard Kemp, president; Ed Wood- 
ring, vice-president; Robert Chap- 
man, treasurer, Joe Huffman, secre- 
tary and Tom Kehoe, national dele- 
gate. 

Officers of the Carolina-Piedmont 
Section are Frank Mendes III, presi- 
dent; Bertram W. Allen, vice-presi- 
dent; W. C. Morrison, secretary and 
James H. Henderlite, treasurer. 

Southern Tier New York officers 
include E. Gregg Clayton, president; 
Charles R. Reynolds, vice-president; 
Raymond J. Mouly, secretary and 
Robert S. Hallstein, treasurer. 


NEW MEASUREMENT and control 
techniques had cash value at the re- 
cent Northern Connecticut Science 
Fair. Connecticut Valley Section of- 
fered five cash awards for the ex- 
hibits which “best demonstrated the 
principles and techniques of meas- 
urement and control.” 


Judges for the awards were Sec- 
tion members Dr. Wilfred Roth, Roth 
Lab for Physical Research; Robert 
Gorton, Pratt & Whitney Aircraft, 
and Phillip Bliss, Connecticut Air- 
craft Nuclear Engine Lab. The win- 
ners and their exhibits included: 


Joie Pierce Jones, Abilene, Texas. 
First prize of $75 for “experiments 
in recording cosmic ray intensity in 
the upper atmosphere showing pro- 
ficiency in the measurement, trans- 
mission and recovery of these data.” 


New concepts in heat 
treating instrumenta- 
tion was the subject 
of a talk given by D. 
E. Froemming (center) 
of Minneapolis-Honey- 
well at a recent Mil- 
waukee Section meet- 
ing. At left is section 
president M. H. Mc- 
Cormick, and (at right) 
Stanley Ream, techni- 
cal chairman for the 
meeting. 





Dib Carpenter, District IX Vice-President, 
addresses members of the new Orange 
County, California, ISA Section at their 
charter dinner. Attending the charter pre- 
sentation ceremonies were (left to right) 
Ed Woodring, Section V-P; T. A. Berg- 
strath, guest speaker; Howard Kemp, 
president; Mr. Carpenter; Joe Hoffman, 
secretary and E. Ferree, council member. 


George R. Wisner, Hartford, Con- 
necticut. Second prize, $50, for 
“Braille-Scriber, showing unusual 
proficiency in techniques for encod- 
ing, manipulation, storage, decoding 
and recovery of data.” 

John W. Kopp, Jr., Yakima, Wash- 
ington. Third prize, $25, for a Sail- 
plane showing “unusual proficiency 
in programed flight control com- 
bined with local controls for auto- 
matic stabilization.” 

Robert E. Fischer, Forest Hills, 
New York. Honorable Mention, $25, 
for “craftmanship and ingenuity 
displayed in the design of . . . Spec- 
tro-telescope.” 

Joseph E. Gaddes, Nashville, Ten- 
nessee. Honorable Mention, $25, for 
“the simplicity and performance of 
the instrument designed for measur- 
ing performance of rocket fuels.” 
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“Hey Isa, wonder if the furnace’s up 
to temperature yet?” 


Our Mann in Chicago 


ISA has a new member. He is a 
non-dues paying, non-working, non- 
productive and, we suspect, non com- 
pos mentis member. 

He is a first cousin to Weeping 
Willie, Kilroy, Sad Sack and the 
gremlins of famous memory. 

His name is Li’] Isa. 

His creator is Nate Mann, our ISAJ 
Mann in Chicago. 

Li’l Isa is well known to Chicago 
Section members, who’ve seen him 
often in the pages of the Chicago 
publication, “Events,” doing his bit 
to stop progress dead in its tracks. 

Nate Mann is a familiar face in 
Chicago, too. A Navy veteran, he’s 
a 1952 grad of Illinois Institute of 
Technology, where he took a BS in 
ME. For the past two years he’s been 
a field engineer with Leeds & Nor- 
thrup, working out of their Chicago 
office. 

Just this year, he was named 
chairman of the National Employ- 
ment Committee. 

And that’s our Mann in Chicago. 

* - ” 

While we're on the subject of car- 
toons, we notice some of the Sec- 
tion bulletins carry them, and if 
anyone has a few roughs he’d like 
to submit, we’d like to see them. 
Draw in pen or brush and with 
black drawing ink on 20-lb. or heav- 
ier typewriter paper or its equiva- 
lent. Put your name and address on 
the upper left hand corner of the 
back of each rough. Let us know 
whether or not you want your draw- 
ings returned. 

Oh, and fellows. Rember, you’re 
doing this for love of dear old ISA. 

And “love” is the equivalent of 
“charity.” 

And charity is a virtue. 

And virtue is its own reward. 





“Operation Wind-Up” closed out 
the year’s activities for Lehigh Val- 
ley Section, and an active year it 
was. Section members were justly 
proud of the Instrument Fair they 
sponsi.ed recently, the first ever 
held in the area and a fine success. 
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Strictly Sectional 


Dr. Martin L. Klein of Franklin 
Electronics told San Diego Section 
members “How to Select a Data Sys- 
tem.” He spoke at the June meet- 
ing. 

June was a popular month for an- 
nual outings with ISA Sections. Cen- 
tral Keystone, Atlanta and Niagara 
Frontier all had picnics during June. 





Jacksonville Section closed down 
for the summer with the June meet- 
ing, when officers were installed. 
The new officers are H. C. Craig, 
president; J. A. Cassidy, vice-presi- 
dent; Verlin W. Smith, secretary; 
Arthur Cowley, treasure and Ed 
Andrews, national delegate. Mr. An- 
drews, the retiring president of the 
section, led it through its first and 
very successful year. 





; NEW MEMBERS 


ATLANTA: James E. Lewis 

BLUE RIDGE: Ollen S. Wood 

CENTRAL KEYSTONE: Glenn R. Bange, 
Frank J. Doherty, Alden F. Wagner, 

po Al age tw 5 Sener Silver 

CHICAGO: Crocker 

CINCINNA ATE Donald J. O'Shaughnessy, 
*Keith E. Rice, William R. Scholz, 
Pearson M. Wilson 

: Max G. Bauer, Robert W. 

Glatte 


CONNECTICUT VALLEY: Edward H. 
Moore 


TERN NEW YORK: Joseph K. Heim- 
pereer, E*rl H. Olmstead 
FOUR IRNERS: Frederick C. McDaniel 
GREAT ~ ary LAKE: David J. Cholley, 
Edward Erickson. Donald Starr 
HOUSTON: Willian J. Baker. William R. 
Barnes, James F. Bone. Elda R. Chap- 
ay Laddie B. Fields. “William K. Ful- 
Jr., Gailen D. Marshall. George W. 
McCrocklin, Charles B. Metcalf, Jr., 
James F. Nowlin, Jr., Rector P. Rob- 
erts, James J. Tramel 
JACKSONVILLE: Harry G. Hunt, Leo J. 


Vogel 
K S CITY: *Karl J. Bomtaugh, Rich- 
ard E. Hollaseh 
LEHIGH VALLEY: Robe .:. sweet 
LOS ANGELES: Harold A. Gahan 
LOUISVILLE: James R.. Harrison, 
MEMPHIS: eG W. Dean 
MILWAUKEE: Mitchell 
MOJAVE DESERT: vai J. Burton, Law- 
rence M. Drever Cecil F Morgan 
eae -~ ay Axel Muul, Albert J. New- 


NEW ORLEANS: Walter A. D'Hemecourt 
NEW YORK: Bernard P. Gilmore Leonard 
Trauberman. James E. Whitney 
NIAGARA FRONTIER: Charles L. Bor- 
ders, Roger S. Brookman, Nict olas 
Trubick 

NORTHERN CALIFORNIA: William J. 
Peck 


OKLAH Cc. H. Guernsey, Jr. 
ORANGE COUNTY: Frank Kelley, Ken- 
neth W. Premo, Edward A. Rempalski, 
George S. Schatzman, Sidney R. Shan- 
non, Jr. 


PENSACOLA: aul M. Sone Janae, 


HIA: 
Charles +s ane. Rog ate hee: 
Chilton omas H. 
ilton, _ Ghatles y. Cooper, Richard C. 
h, Alonzo B. 
a. a Pa Kaminski W. Thom- 
as Knipe, Waiter M. Leech, Jr. 
PORTLAND: 
RICHLAND: Gustav H. Christophersen 
CHMOND-H : Vincent I. Him- 
rod, Henry R. Neill 


SA : Jayhugh B. Leutwyler, Jr. 
ST. LOUIS: David Milne . 


e 
DIEGO.” Paul R. Adams, Lawrence 
Schultek, John Van Riper, Hubert 

E Wallace 
FERNANDO VALLEY: Ellis D. Bil- 
bao, Frank A. Droesch, III, George A. 
Hood, Will P. Hogan, John J. Vrolyk 
SEATTLE: Alfred Knoll, Thomas J. Mar- 
tin, Takeo Muramoto, Anthony F. O’- 
Haleck, Dean A. Tougas, Albert F. 


Troje 
TIER NEW YORE: Francis 
X. Carne 
TAMPA BAY: Harold R. Helms, William C. 
Morgan 


TULSA: Gene B. Ross 

WASHINGTON: Walter L. Chesterson 
James R. Fischer 

WICHITA: Chester W. Kielar 

WILMINGTON: William J. Cummings 

UNAFFILIATED UNITED STATES: Frank 
M. Angebrandt, Elling A. Berg, Wil- 
liam E. Biggs, Everett K. Budd, Joseph 
F. Carbone, Joseph Stefano, 
Gregory T. Dewhurst, Herman G. Dou- 
blet, Lee E. Dunbar, Richard E. Feld- 
mann, Jack G. Grant, Thomas J. Hea- 
ley, Joseph L. Hoermann, Jr., Jerome 
T. Jarrold. John C. Karlson, Ian A. 
Maclean, Charles T. McCall, Theron 
J. Montoux, Jr. Angelo S. Nicosia, 
Gordon J. Olstad, William Penza. Wil- 
liam J. Roman, Kenneth O. Rubie, 
Paul G. Schnabel, Donald J. Shergalis, 
Hart Wagner, Peter R. Zuzolo 

UNAFFILIATED FOREIGN: Guido Carlo- 
Stella, Chih Zhih Ku, Jonah Zvi Loeb, 
Byron G. Owen 


*Signifies that a new member of ISA has been admitted as a Serior Member. 


Advanced to Senior Member 


ARK-LA-TEX: Edward A. A. Nelson, Jr. 
ARU a James L. Lopez, Ltd. 
ASHTABULA: Norman C. Graham 
BATON ROUGE: Clayton R. Mahaffey 
BOSTON: John P. Lienesch 
CHARLESTON: Albert H. Hix, E. Ivan 

Thomas, Fred H. Winterkamp 
CHICAGO: Jerome B. McMahon 

: Laurence H. Waldrip 

COLUMBUS: Orval L. Linebrink 
CUMBERLAND: Victor M. Ricker, Jr. 
et Lawrence Fleming, Walter A. 


Los MO NGELES: John O. Morris, Jr.. 
Claude R. Nolte 

MILWAUKEE: Leonard E. Thumann 

“ONTREAL: Robert E. Bark 

NEW JERSFY: Wil'iam Adamson, Roy Earl 
Morse. Martin Rieger. Joseph D. Yanak 

NEW YORK: David M. Breslauer, Alon~ 
R. Parsons, Justus T. Vollbrecht, David 


Wolkov 

NORTHERN CALIFORNIA: Adelbert Car- 

nter, Kauko E. Hallikainen, Norman 

. Waner 

NORTHERN INDIANA: Philip A. Sprague 

OAK RIDGE: Raymond K. Adams. John 
L. Horton, Earl C. Hutchison, Donald 
S. Toomb, Jr., 

OGLETHORPE: Alexander H. Morris 


ORANGE COUNTY: Joseph Kenneth Slap 
PENSACOLA: James E. Bigham, Charles 
E. Compton, William Matthews, 


PHILADELPHIA: Warren H. Brand. Rob- 
ert Buckius, Jr., Benjamin E. De- 
ro , 2. E. Haase, Ralph C. Kim- 
ball, John C. Koch, Y. Wayne Miller, 

Robert T. Sheen, Rodman O. Winter 

PITTSBURGH: Herbert S. Kindler, J. Ward 
Percy. R. J. S. Pigott 
CHESTER: William I. Caldwell, Frank- 
lin C. Kiesling, Paul F. Pagerey, Rich- 
ard N. Pond 

SABINE NECHES: James B. Arant, John 


Stranahan 
FERN. VALLEY: Eugene A. 
gg eg a S. Hedene, Eugene 
R. 
SEATTLE: yt T. Snyder 
TW™ CITY: John R. iede, Harold C. 
R 


ose 
WASHINGTON: Vernon E. Benjamin, Er- 
nest A. Caneie, H. L. Hildenbrand, Ed- 
k 
*Richard Cc. Austin, 
George tad het 


Roc 
ae STON: John Johnston, Jr. 
FFILIATED UNITED STATES: Rollin 
—“_ Briggs 
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Papers Now Being Solicited for 1960 ISA Conferences 


HOUSTON CONFERENCE & EXHIBIT 


Dr. Benjamin W. Thomas, ISA’s Executive Assistant 
to the President, announced that the theme for the 
Houston Conference & Exhibit, February 1-4, 1960 will 
be “Process Instrumentation and Electronic Controls.” 


Dr. Thomas appointed J. O. Gracey, Union Carbide 
& Chemical Company, as Conference Program Coordi- 
nator. Session chairmen are now soliciting papers for 
review and acceptance. If you wish to submit a paper 
which represents a technical advance and is an original 
contribution, please write directly to the appropriate 
chairman listed below. 


R. A. ——e 4 capvete- Astro- 


Aeronautical Instrumentation. 
nautics, 5001 Kearny Villa Road, San Diego 11, 

Chemical & Petroleum Instrumentation. L. Gess, Sinnesnelio = 
Honeywell Reg. Co., Wayne & Windrim Avenues, Philadelphia 
44, Penna. 

Instrumentation. M. T. Nigh, Service Pipe Line 

Co., 2, Oklahoma 

Measurement & Control Instrumentation. D. Vandeventer, Leeds 
& Northrup Co., 4901 Stenton Ave., Philadelphia 44, Pa 


Ballelsen, So Mechanical Measurement Instrumentation. C. E. 
~-— ey Methodist University, Dept. of Mechanical 


Instrumentation Management & Economics. W. O. Webber, 
Humble Oil & Refining Co., Technical Div., Baytown, Texas 


ridge : Products Go. PO. Box $0087” Anout Belek, “i inoae 

Other sessions planned are Analysis Instrumentation, 
Electronics Instrumentation, Feedback Control Systems, 
Data Haridling, Instrument Sales Management, and In- 
strument Maintenance Management. If you can propose 
papers which fit any of these subjects please write to 
T. C. Wherry, Phillips Petroleum Co., 117 N. Johnstone 
St., Bartlesville, Oklahoma. 





SAN FRANCISCO CONFERENCE & EXHIBIT 


Dr. Thomas announced that the theme for the ISA 
Conference & Exhibit in San Francisco, May 2-5, 1960 
will be “High Speed Computing & Instrumentation for 
Modern Industry.” 


W. B. Milligan, Shell Development Company, was 
appointed as Conference Program Coordinator. Session 
chairmen are now soliciting papers, which you may 
sabmit by writing directly to the appropriate chair- 
man listed below. 


Aeronautical Instrumentation. R. A. Ackley, Convair-Astro- 
nautics, 5001 Kearny Villa Road, San Diego 11, Calif. 


Chemical & Petroleum Instrumentation. L. Gess, Minneapolis- 
on Reg. Co., Wayne & Windrim Aves., Philadelph “4, 


Nuclear Instrumentation. P. E. Brown, Argonne National Labs., 
P.O. Box 299, Lemont, Illinois 

Metals & Ceramics Instrumentation. T. K. Cauley, U.S. Steel 
Corp., Research Center, Monroeville, Pa. 

Food Instrumentation. L. E. Slater, FIER, Inc., 335 East 45th 
Street, New York 17, New York 

Measurement & Control Instrumentation. M. E. Kantor, C. F. 
Braun & Co., 1000 S. Freemont Street, Alhambra, Calif. 

Instrumentation Management Economics. J. Newman, 
Beckman Instruments, Inc., 2500 Fullerton Road, Fullerton, Calif. 


Instrumentation Sales Management. R. E. Kliees, Beckman 
Instruments, Inc., 2500 Fullerton Road. Fullerton, Calif. 


Other sessions planned are Air Pollution Instrumen- 
tation, Photographic Instrumentation, Analysis Instru- 
mentation, Electronic Instrumentation, Data Handling, 
Physical & Mechanical Measurements Instrumentation, 
and Instrument Maintenance Management. If you can 
propose papers which fit any of these subjects please 
write to T. C. Wherry, Phillips Petroleum Co., 117 N. 
Johnstone St., Bartlesville, Oklahoma. 


Employment Service at Chicago ISA Show 


ISA will again provide its members and exhibitors 
with a free referral service to bring together applicants 
and prospective employers. 

The ISA Employment service will be quartered at the 
International Amphitheater. Exhibitors who have posi- 
tion vacancies to fill and ISA members who are seeking 
new employment opportunities may make their needs 
known to N. T. Mann, Leeds & Northrup, 307 N. Michi- 
gan Avenue, Chicago 1, Illinois. Exhibitors can list their 
vacancies by supplying a brief job description for each. 
Members should provide at least three (3) typewritten 
copies of a resume patterned after the form at right 
and three copies of the locator file below. 








(Use Separate Sheet for This Locater) 
ISA Registration No. 

NAME: 
ADDRESS: 
TELEPHONE NO.: 
DATE AVAILABLE IN CHICAGO: 
HOTEL IN CHICAGO: 

ISA SECTION . 

SIGNED 





Use as many pages as needed for information below 


ISA REGISTRATION NO 
AGE: Indicate country, and whether naturalized or by 


CITIZEN SHIP: birth. List military and AEC clearances 
MARITAL Single, married, divorced, etc. List number of 
STATUS: dependents. 

VITAL STA- Height, weight. List any physical defects 
TISTICS: 

MILITARY State draft classification. If veteran, show perti- 


STATUS: nent military experience: e.g. Radarman, 2nd class, 
USS Erehwon, 6/44 to 9/46. 

EDUCA- List colleges, degrees, dates of completion. Also 

TION: show extra courses such as correspondence, ISA, 
Extension, vocational, etc. State subject of theses 
for advanced degrees 

EMPLOY- List present position first, then in succeeding or- 

MENT: der, previous jobs. Indicate dates, company name, 
job title and brief description of duties: e<¢ 
10/15/51 to present Universal Chemical Co., Gala- 
bash, Iowa. Senior Inst. Eng., reporting to Chief 
Eng. Responsible for application and general en- 
gineering for meters and controls for large con- 
tinuous petro-chemical plant. Supervise three en- 
gineers, five draftemen, and maintenance crew of 
six. 


HONORS: Indicate articles published, patents, scholarships, 
awards. 

PUBLICATIONS: List membership. Show any official office or posi- 

TECHNICAL: tion, such as Chairman, Secretary; etc 

SOCIETIES: 

REMUNERA- Optional. If desired, indicate monthly or yearly 

TION: salary, or any other arrangement wanted. Base 
it on 40 hours week. 

LOCATION: Optional. If unwilling or unable to relocate, so 


state Note any desires about traveling on the 
new job. Specify desired locations 
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Gerald Stackhouse (left) MSA Instrument 
engineer, and Daniel P. Wendel, admin- 
istrative assistant at Niagara Mohawk 
Power Company's big Huntley Station, 
examine the control and warning panel 
of the M-S-A combustible gas analyzer 
that stands 24-hour guard against ex- 
plosive concentrations of hnydrogew. 


“Robot” Guards 
for Power Plants 


Silent, inconspicious, but con- 
stantly on guard, two “robots” guard 
one of the world’s largest steam- 
electric power plants, located near 
Tonawanda, N.Y., against explosive 
concentrations of hydrogen. The 
giant plant is the Huntley Steam 
Electric Station of Niagara Mohawk 
Power Company, which serves more 
than 1 million customers in New 
York State. 


The robots are two Mine Safety 
Appliance combustible gas alarms. 
They protect two hydrogen-cooled 
100,000 kilowatt generators by con- 
stantly sampling the atmosphere at 
eight points on each generator to 
detect escaping hydrogen. 


If a mechanical defect allows some 
hydrogen to leak, the robot watch- 
men, within seconds, detect and point 
out the exact spot of the leakage. 
Combustible gas analyzers test the 
atmosphere constantly ror the pre- 
sence of combustible gases or vap- 
ors in explosive quantities. The M- 
S-A analyzers can give a visual sig- 
nal, energize an alarm, close or open 
process control valves, and/or acti- 
vate ventilation fans. At the Huntley 
Station, when the robot watchmen 
sniff hydrogen, they set off a loud, 
penetrating horn which can be heard 
over the rumble of the generators. 


A continuous flow of the atmos- 
phere samples is maintained through 
the instrument by means of a vacuum 
pump. Flashback arresters prevent 
propagation of flames back to the 
sample source. 


68 


> INDUSTRY NOTES 








Device Simulates Atomic Power Plant 


An instrumented unit that simu- 
lates a full-scale atomic power plant 
and solves nuclear design and opera- 
tional problems has been developed 
by Brown Instruments division of 
Minneapolis-Honeywell. 


The “thermal plant simulator” is 
said to duplicate the operating char- 
acteristics of virtually every type of 
nuclear power plant when linked to 
a reactor simulator. 

The unit was developed primarily 
as a training device to simplify, 
safely and economically, the train- 
ing of nuclear engineering personnel 
for the nation’s expanding atomic 
energy program. It can also be used 
independently for studies and ex- 
periments in the design and opera- 
tion of nuclear power plants. 

To be operative, the thermal sim- 
ulator is connected to another Hon- 
eywell device, a reactor simulator 
that behaves the same as a reactor 
using fissionable fuels. 

In actual practice, atoms are 
bombarded in a power reactor with 
neutrons. Thermal energy created in 
“splitting” the atoms heats coolants 
such as water, gas, liquid metals or 
organic fluids. The transfer of this 
heat to heat exchangers produces 


steam, driving turbines that gen- 
erate electricity. 

The Honeywell thermal plant can 
simulate operation of the 60,000 
kilowatt pressurized water power 
plant at Shippingport, Pa., the 
sodium-cooled plants being built at 
Lagoona Beach, Mich., and Hallem, 
Neb., the water-cooled plant under 
construction at Rowe, Mass., and the 
40,000 kilowatt gas-cooled reactor 
plant planned by Philadelphia Elec- 
“cic Company. 

Reactions and effects of these 
power plants, it was explained, are 
duplicated by analog (electrical) 
computing circuits that simulate the 
heat transfer in a steam generator. 
Instruments identical to those on 
real reactors supply signals from the 
reactor simulator to the thermal 
simulator which, in turn, controls 
the rate of “fission.” 

The only kind of atomic power 
plant that cannot be simulated is a 
boiling water reactor. This type does 
not make use of heat exchangers. 

The thermal simulator has a 
patchboard in which certain values 
can be programed to simulate hypo- 
thetical power plant conditions. The 
simulators are now in use in eight 
U. S. universities. 





Inventions Wanted 


The National Inventors Council 
has recently issued two supplements 
to its publication “Inventions Want- 
ed by the Armed Forces.” Some of 
the problems listed in the supple- 
ments, together with the code num- 
ber of each, can be found below. For 
a copy of the supplements and the 
original edition of “Inventions 
Wanted,” contact the National In- 
ventors Council, U. S. Department 
of Commerce, Washington 25, D. C. 

Ideas on the following problems 
are needed: 

803 (Revised) Freezing point 
measurement method. 

930 (Revised) Water pressure-time 
gage. 

966 Altimeters. 

968 Data transmitting devices. 

969 Pressure sensing devices. 

977 A dry cell battery performance 
capability indicator. 

979 Precision winds measured by 
ascending rockets. 

980 Automatic cloud-droplet size 
measuring equipment. 

981 Continuous cloud-droplet size 
measurement. 

982 Resistance thermometer. 

986 Wave measurement gage. 


988 Particulate sampler. 

914 Electronic distance measuring 
system. 

926 Displacement time gage. 

957 Traffic control device. 

599 (Revised) Remote angle-of- 
attack indicator. 

916 Optimum attitude sensor. 

941 Turn indicator. 

596 (Revised) Internal data col- 
lection system. 

944 Digital telemetering trans- 
ducers. 

714 (Revised) Winds in the strat- 
osphere, measuring speed and direc- 
tion. 

788 (Revised) Determination of 
deviation from plumb. 

880 (Revised) Compressed air in- 
dicator. 

893 Apparatus or instrument to 
measure evaporation rates. 

928 Noise meter. 

930 Water pressure-time gage. 

931 Air-water-column meter. 

933 Simplified neutron moisture 
meter for concrete sand. 

956 Shock indicator. 

962 Stress indicator. 

892 Automatic sizing and courting 
apparatus. 
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ISA PERSONALS—— 


An ISA Journal article brought 
a $300 superior accomplishment 
award to Ralph Bowen (photo) of 
the Pensacola Section. Prizewinner 
was “Calibrating Vibration - Pick- 
up Calibration” (ISAJ, March ’59). 
An active committeeman in ISA’s 
Technical Department, Bowen is 
with the Navy Department Primary 
Standards Lab at Pensacola. He re- 
ceived the award on the basis of his 
development of the calibration sys- 
tem and its acceptance for publica- 
tion by a national technical society 
— ISA. 








Ralph Bowen Charles A. Dally 
U. S. Navy Associated Control Equipment 


An enterprising Pittsburgh Sec- 
tion member, Charles A. Dally 
(photo), is in the market for inven- 
tions. Dally has set up a new firm, 
Associated Control Equipment, Inc., 
to provide inventors of control de- 
vices with a channel through which 
their inventions can be manufac- 
tured and marketed. The inventors 
will retain control of their patent 
rights while participating on a roy- 
alty basis. Dally is president and 
chief engineer of the firm which will 
also offer engineering services and 
manufacturing facilities to modify 
and combine existing control equip- 
ment for special applications. Offices 
of Associated Control Equipment, 
Inc., are at 853 Fourth Ave., P.O. 
Box 136, Coraopolis, Pa. 





ISAman Marvin B. Lorig has been 
appointed vice-president and general 
manager of Panellit Service Corp., 
Skokie, II]. 





New manager of engineering in 
General Electric’s Instrument Dept. 
at West Lynn, Mass., is Raymond 
C. Allen, a member of the Boston 
Section. Allen, who has been with 
GE since 1942, was formerly project 
manager at the department. 





The appointment of Robert E.. 
Higgin as project chemist at the 
Whiting research labs has been an- 
nounced by Standard Oil Company 
(Indiana). Higgin is a member of the 
Washington Section. 
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ROTARY wines 


FOR 
ELECTRIC 
CIRCUITS: 


Type JL rotary switch is a 
low-power switch with an elec- 
trical rating of 5 amperes, 125 
volts a-c. A maximum of eight 
positions — up to ten sections 
— are controlled by a single 
knob. This type permits un- 
limited rotation in both direc- 
tions but can be limited to any 
number up to eight positions 
by two stop screws. It is de- 
signed for single-hole panel 
mounting. Meets MIL-S- 
21604 and BuShips Drawing 
Number 9000-S6202-74422. 
Write for free Bulletin 101-A 
containing comprehensive data. 











FOR 
ELECTRONIC 
CIRCUITS: 


Tyre MA-12 is a minia- 
ture rotary switch with an elec- 
trical rating of 3 amperes, 115 
volts ac. A maximum of six 
contact positions — up to five 
sections — are controlled by a 
single knob mounted on a 4” 
shaft. Rotation can be un- 
limited in both directions but 
can be limited from two to 
twelve positions by two stop 
screws. This type rotary switch 
mounts in %4” square, single- 
hole panel mounting. Designed 
to meet MIL-S-3786. 


AT See us at Booth Number 3522 at the WESCON 
show, August 18 - 21, 1959 in San Francisco. 

WESCON We exhibit a broad line of our rotary switches, 
demonstrate their usefulness and applications, 


and show some typical samples of “SPECIAL 
SWITCHES”. 


ESCO o: WEYMOUTH 


ELECTRO SWI 


1 CORPORATION 


Mia 


SWITCHES 








CIRCLE NO. 63 ON PAGE 75 
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LECTRODRYER BUDGET AIR DRYER 





supplies smal! quantities 
of dry air at low cost 


If your requirements for very dry air are 
relatively small—but highly important— 
you'll find the new Budget Air Dryer tailor- 
made for your needs. An investment in 
large equipment is not needed. The Budget 
Dryer is modestly priced, easily installed and 
serviced, operates on any 110 volt a.c. line. 

This entirely new unit supplies up to 
20 cubic feet per minute of air, dried to a 
dewpoint of —60°F or lower. Operation 
is completely automatic. Likewise, the unit 








NEW BUDGET DRYER 
IS IDEAL FOR: 


e@ air-operated instrument 
controls 


e electronic equipment 
@ small cubicles 
e pilot plant operations 








is as foolproof as possible, operating independently of variations in 
air pressure. Rugged construction and a long operating cycle assure 


trouble-free use. 


Lectrodryer Budget Dryers are standard units, available from stock, 
shipped ready for installation. For complete information on this new 
unit and its low cost, write for Bulletin B6A, Pittsburgh Lectrodryer 
Division, McGraw-Edison Company, 356 32nd St., Pittsburgh 30, Pa. 


Lectrodryer 


CIRCLE NO. 64 ON PAGE 75 
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George Revesz 
Robertshaw-Fulton 


Ralph V. Coles 
Robertshaw- Fulton 


Heading up European operations 
of Robertshaw-Fulton Controls will 
be Philadelphia Section member 
Ralph V. Coles (photo), with offices 
in London. Prior to his appointment, 
Coles was head of the firm’s Eastern 
Research Center. William M. Harcum 
replaces Coles in this capacity and 
George Revesz (photo), also of the 
Philadelphia Section, steps into Har- 
cum’s former position as head of the 
Physics Dept., Eastern Research 
Center. 





Martin E. Kantor, former instru- 
ment engineer at C. F. Braun Co., 
Alhambra, Calif., has been appoint- 
ed research staff member of the John 
Jay Hopkins Laboratory for Pure 
and Applied Science. This is a facil- 
ity of General Atomic Div., General 
Dynamics Corp., at La Jolla, Calif. 
The Los Angeles Section member 
will work on instrumentation of nu- 
clear power reactors. 





A. R. “Ace” Hughes, Philadelphia 
Section, has been named to the new- 
ly created position of Special Pro- 
jects Engineer by Fischer & Porter 
Co. Hughes will aid in the develop- 
ment of new markets for the com- 


pany. 


Cincinnati Section named Yeatman 
Anderson its “most valuable mem- 
ber” for 1959. Anderson, now a con- 
sultant, was instrument engineer for 
Vulcan-Cincinnati, Inc., until his re- 
cent retirement. Last year he was 
awarded a life membership in the 
Cincinnati Section, the first award of 
its kind ever made. He was one of 
the founders of the Section 12 years 
ago. 


Robert Hamerschlag, recently 
elected president of the Connecticut 
Valley Section, has been named 
Vice-President-Sales for Kahn and 
Company, Hartford, Conn. 





Northern California member Emo 
D. Porro has been appointed vice- 
president of Broadview Research 
Corp., Burlingame, Calif. Porro will 
be responsible for development and 
expansion of the organization’s pro- 
gram of research services to govern- 
ment and industry. 
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INDUSTRY 
PERSONALITIES 





Dr. Walter R. Dornberger (photo), 
internationally known authority in 
the rocket and space fields, was elec- 
ted a vice-president of Bell Air- 
craft Corp. at a recent annual or- 
ganizational meeting. Dr. Dornber- 
ger, director of engineering for Bell’s 
Niagara Frontier Division, was in 
charge of Germany’s rocket research 
center at Peenemunde during World 
War II. 





Ivan I. Bezugioff 


Metronix 


Or. Walter 
Bell Aircraft 


Ivan I. Bezugloff (photo) has 
been appointed vice-president and 
general manager of Metronix, Inc., 
Chesterland, Ohio, manufacturer of 
panel-mounted electronic voltmeters. 
Metronix is a subsidiary of Assem- 
bly Products, Inc. 





One of the nation’s top-ranking 
physicists, Dr. Samuel B. Batdorf 
(photo), has been named director 
of research for the Lockheed Elec- 
tronics and Avionics Division. Dr. 
Batdorf is currently on leave from 
Lockheed to head ARPA’s technical 
team responsible for military com- 
munication satellites. He will assume 
his new duties this month. 





Dr. Samuel B. Batdorf 
Raytheon Lockheed 


Wilbert E. Stevenson (photo), 
president and director of Machlett 
Laboratories, Inc., a subsidiary of 
Raytheon Company, has been elect- 
ed a vice-president of Raytheon. 


Wilbert E. Stevenson 





New president of the National So- 
ciety of Professional Engineers is 
Harold A. Mosher, assistant director 
of engineering for the Eastman Ko- 
dak Company. 
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| right, cooling left 
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Confessions of 
an R&D Spy 


While waiting nervously for one of the 
rare audiences granted by our Chief Engi- 
neer, our eyes lit on a memo stamped 
“TOP SECRET” lying on his desk. Feel- 
ing somewhat guilty, we scanned it. It 
sate “Chief, don’t blab this to Sprague 

tei. 7 

Feverishly, we read on. The gist of it 
was that good old R&D had succeeded 
in developing a new low range oxygen 
analyzer that meets some rather stringent 
specs we handed them a short while ago. 
Not only, we read, does the product meet 
the specs but it is already im production! 
(Our R&D Department takes a motherly 
attitude toward new products. When 


somebody buys one it’s almost like havin 
a son leave home. Hence the may 
Using private-eye methods, we suc- 


ceeded in ferreting out further information 
of possible interest to customers. The 
specs of our new model 632 Analyzer, 


for instance: 


Ranges: 0 to 1%, 0 to 2%, 0 to 3% Oz 
Accuracy: + 2% of Range 

Zero Stability: + 1% of Scale 
Time Constant: 5 to 7 seconds 


Hydrogen Insensitivity: To 50% 





““Magnetic Wind”’ generated by presence of Oz 
in sample produces po of gas from left to 
d ae warming right 
windings. 


THE HAYS CORPORATION*MICHIGAN CITY 46, 









The analyzer works on a new concept 
of a principle we've proved out for over 
a decade in our Standard Magno-therm 
O:2 Analyzer. That is, that oxygen— 
almost es among common gases—is 
paramagnetic. By somehow measuring 
variations in the paramagnetic properties 
of a given volume of gas, our analyzer 
develops a highly accurate reading of its 
oxygen content. It measures like crazy 
even when changes are as miniscule as 
.01% Os. And there are-no moving parts 
to be oiled, greased, sharpened, ground, 
re-wound or degaussed. 

The important characteristic of Hydro- 
gen insensitivity can be easily explained, 
according to our Engineer, by this sketch 
of the analyzing cell coupled with the 


impressive formula: 


Q=kATA.L 
L 


where Q is the amount of heat trans- 
ferred due to the thermal conductivit 
of the gas. Since A, area of the cell 
cross member, is small with respect to 
its half length, L, the value of Q is 
negligible. 


Suppressed Ranges 


If your problem is getting an accurate 
measurement of king-sized quantities of 
oxygen, we can supply this analyzer cali- 
brated for heweaet Range Oc, opera- 
tion, e.g. 98 to 100% or 18 to 21% Oz. 

From the foregoing, any man with an 
oxygen measurement problem can easily 
deduce that the Hays Low Range and 
Suppressed Range Oz Analyzers have fea- 
tures that beggar description. Our Chief 
Engineer has tentatively agreed to release 
the complete details to those prospective 
customers with proper credentials. 

However, I suggest you write directly 
to me, with or without credentials. Hav- 
ing an intense fiscal involvement in the 
matter, I personally guarantee to send you 
either the information or the Chief Engi- 
neer himself, whichever appears more lucid. 


TS 


INDIANA 
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high-precision Perkin-Elmer 
Model 154-C Vapor 

vapor fractometer opengl 

gets Sorensen Seigueintiniende 

transistorized Dimensions ore ont 
ly 3-9/16 x 3-1/16x 5 in. 

supp 

provides 

“better accuracy” 


says Perkin-Elmer 


Perkin-Elmer Corporation, Norwalk, Connecticut, selected a modified Sorensen 
miniature transistorized supply to build into the hot-wire detector unit for their 
new precision Model 154-C Vapor Fractometer. 

They report they’re pleased with the speed with which Sorensen modified their 
standard Model QM miniature voltage-regulated dc supply to fit their specialized 
requirements and they praised Sorensen’s quick deliveries. But here’s the state- 
ment we, at Sorensen, liked best: 

The QM “. . . appears to afford even better regulation than Sorensen’s specifi- 
cations show (better than +0.05% variation in output voltage for a 10% change 
in line voltage).’’ Need we say more? 

Sorensen makes the widest line of transistorized power supply equipment on 
the market today—plus a complete |:. of electronic and magnetic-amplifier regu- 
lators for ac and dc, inverters, converters, and frequency changers, plus a complete 
line of extremely high-voltage equipment. Write for catalogs. And if you have a 
special problem or tough specifications to meet, ask the advice of your nearest 


Sorensen representative—he'll have the answer. 6.48 
WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 
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SORENSEN & COMPANY, INC. 


Richards Avenue, South Norwalk, Connecticut 
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NEW BOOKS 








Automation and Computing, Andrew 
D. Booth, 158 pp. $5.00. 
History of automation and of ana- 
log and digital calculating machines; 
their logical design and application 
of techniques to automatic process 
control, machine tool control and as- 
sembly. Author assesses achieve- 
ments of computers in various fields 
and discusses their sociological im- 
plications. (Order from Macmillan 
Co., 60 5th Ave., New York 11, N.Y.) 





Flow Measurement and Control, W. 

F. Coxon, 312 pp., $11.00. 
Comprehensive reference work in- 
cludes fundamentals; complete clas- 
sification of fluid meters with tables 
of capacities and some basic theoreti- 
cal treatment; survey of typical in- 
struments used in measurement of 
fluid flow; control aspects and much 
other valuable information. (Order 
from Macmil'an Co., 60 5th Ave., 
N.Y. 11, N.Y.) 





Servomechanisms and Regulating 
System Design, Volume I, Sec- 
ond Edition, Harold Chestnut & 
Robert W. Mayer, 680 pp., $11.75. 

Basic principles of feedback control 

for training design and application 

engineers. The extensively revised 
second edition includes a new chap- 
ter on the application of root-locus to 
the analysis and synthesis of control 
system design; new chapter on use 
of an analog computer for solution 
of control systems problems. Materi- 
al has been revised and modified in 
accordance with present practice. 

Feedback nomenclature and defini- 

tions have been updated. (Order from 

John Wiley & Sons, 440 Fourth Ave., 

New York 16, N.Y.) 





Instrumentation, Remote Control 
Techniques and Nucleonics, 236 
pp., $2.50. 

Papers given in the second portion of 

the Second Conference on Analytical 

Chemistry in Nuclear Reactor Tech- 

nology, 1958, Gatlinburg, Tenn. (Or- 

der from Office of Technical Serv- 
ices, Dept. of Commerce, Washing- 

ton 25, D.C.) 





CORRECTION 


Automatic Process Control, by D. 
P. Eckman (John Wiley & Sons), re- 
viewed in the January, 1959, ISA 
Journal, was incorrectly listed at the 
college edition price of $7.50. The 
correct price, for the professional 
edition which was reviewed, is $9.00. 
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Information System 
Integrated pipeline informa- 
tion system measures, transmits, 
indicates and records pressure, 
temperature and other pipeline 
variables in digital form. Meas- 
ures variables at remote points 
and relays data by standard 
communication or telemetering 
equipment to central control 
station where it is converted 
into digital form and recorded 
automatically. Indicates  vari- 
ablec in any measurement unit 
desired. Fischer & Porter. 
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Oil-Damped Transducer 
Miniature, oil-damped pres- 
sure transducer for use in rocket 
engine test environments with- 
stands violent pressure transi- 
ents generated in shock tubes 
or transmitted from firing cham- 
bers. High natural frequency of 
undamped miniature flush-dia- 
phragm instruments is retained. 
Measures pressures from 0-50 to 
0-1000 psi with the operational, 
environmental and _ service-life 
advantages of unbonded strain- 
gage transducers. Statham. 
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Ortho Plates 


Versatile new tools for indus- 
try assures faster, higher-quality 
photomechanical reproduction, 
make line and halftone nega- 
tives or positives for photome- 
chanical reproduction in situa- 
tions where exact dimensions 
and register are of prime im- 
portance. They have wide use 
in industrial applications where 
high contrast and utmost di- 
mensional stability is required, 
as in template reproduction. 
Eastman Kodak, Rochester, N. Y. 


CIRCLE NO. 303 


Recorder Pen 

Pen combines best features of 
lettering pens with reservoir 
principles of current recorder 
markers; will start to write the 
instant its nib touches the writ- 
ing surface, even after days 
without use. Design eliminates 
leaking or clogging as well as 
annoying omissions due to pen 
skipping. Will write continuous- 
ly for over three weeks without 
cleaning; clean by simply hold- 
ing pen under running water. 
Perkin-Elmer, Norwalk, Conn. 
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Air Cehydrator 

Unit for extraction of mois- 
ture from compressed air lines 
uses localized refrigeration to 
impart new dew-points to air 
supplies as low as required to 
prevent precipitation of mois- 
ture in the instrument lines. 
Incorporates automatic non- 
shut-down defrost cycles without 
resorting to reverse refrigera- 
tion, and automatic rejection of 
water as collected. Requires no 
field maintenance. Extract-O- 
Moist, Birmingham, Ala. 
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Recording Thermometer 

New dual recording thermom 
eter senses and records tem- 
peratures up to 1100° limit, 
simultaneously in two locations. 
Especially appropriate where 
critical analysis of process tem- 
peratures might be required. 
Equipped with two thermal 
sensing elements and two pen 
mechanisms in the same body; 
pens operate on two-hour differ- 
ential to prevent interference in 
case temperatures are the same. 
Partlow, Utica, N. Y. 
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Shaft Encoder 

New incremental shaft-encod- 
er uses unique principle of 
magnetic readout making it im- 
mune to the effects of contact 
wear, dust and dirt, humidity, 
temperature, altitude pressure, 
vibration, acceleration and 
shock. Accuracy and life are 
unaffected by length of time in 
operation or whether readout is 
made in moving or stationary 
system. Can be adapted to read- 
ing shaft angle in data-loggers, 
etc., ASCOP, Princeton, N. J. 
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Modular Plotter 

Modular plotter has one, two 
or four active bridge arms; is 
a multi-channel instrument for 
scanning and plotting strain vs. 
load data on individual graphs, 
while test is in actual progress. 
Individual graphs and _ three 
zero positions for each channel, 
automatic zero and gage factor 
adjustment, plus individual 
range selection and gage factors 
for each channel. Has 25 chan- 
nel modules. Gilmore Industries, 
Cleveland, O. 
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HEAVY-DUTY 
RESISTANCE WELDING 
TEAM 


for the well-equipped experimental or test lab 


You won't find better (or more economical) equipment for the heavier, more 
demanding welding requirements of today’s modern test lab. These units 
provide up to 500 watt-seconds of energy in controlled “millisecond” spotwelds 
for (1) evaluation tests, (2) fabricating and installing thermocouples or strain 
gages, and (3) providing the “joining” technique for any 

experimental fabrication. 

For reliability’s sake, there is no better... or more advanced... 

equipment available anywhere. 

















1024 1023 2030 1028 


1024 POWER SUPPLY... completely self-contained, built-in blower, operates 
off any 115-volt line. 


1023 WELDING HEAD... bench mounted for heavier precision assembly, 
continuously adjustable electrode pressures, stepless heat control. 


2030 HANDPIECE... welds wire up to 12 gauge, materials to 0.070”, drilled 
and tapped for a variety of electrode shapes. 


3030 PRESSURE PROBE... first for heavy-duty thermocouples, fires 
automatically at pre-set pressures from | to 25 pounds. 


1028 CONTROL UNIT... extends versatility of 1024 Power Supply, contains 
welding transformer and stepless heat control, accepts all handpieces. 


INVESTIGATE our free 16-page brochure on welding techniques and 
applications. 


- 


278 N. Halstead Avenue, Pasadena, California 


DIVISION OF UNITEK CORPORATION 
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PRESSURETROL 


PRESSURE 
CONTROLLERS 





Here are new additions to Honeywell’s broad line of 
pressure switches designed specifically for industrial use. 
Use them for reliable, economical control of liquid or gas 
pressure—alone as controllers, or with other instruments 
for limit alarm or signalling service. 


MODELS P428A, B, C, D FOR CONTROL 
OF PRESSURES TO 3000 * | 


These Pressuretrols consist of a single-pole, single-throw 
mercury switch operated by a corrosion-resistant 
Bourdon tube. The case is designed to harmonize with 
other instruments, and is ideal for use in panels. It is 
compact, of drawn steel with a die-cast cover, and re- 
sists dust, weather and corrosion. The Pressuretrol can 
be surface or flush mounted on a panel or installed 
directly on a pipe. Pressure settings are made with two 
knobs conveniently located on the face of the unit. 


SPECIFICATIONS 


MODELS: P428A, standard case, spst, breaks circuit on pressure rise. 
P428B, standard case, spst, breaks circuit on pressure fall. 
P428C, explosion proof, spst, breaks circuit on pressure rise. 
P428D, explosion proof, spst, breaks circuit on pressure fall. 














M 
arm — Bourdon Tube 
30— 300 psi 375 Bronze or stainless steel 
50— 600 psi 750 Bronze or stainless steel 
100—1000 psi 1200 Beryllium copper or stainless steel 
200— 2000 psi 2400 Beryllium copper or stainless steel 
300—3000 psi 3500 Beryllium copper or stainless steel 
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MODELS P444A, B FOR INDEPENDENT 
HIGH AND LOW PRESSURE SETTINGS 


Use these Pressuretrols in a wide variety of industrial 
applications that call for independent high and low 
pressure settings and switching action. A pressure- 
actuated, corrosion-resistant stainless steel diaphragm 
positions a mercury switch according to selected pres- 
sure settings. The mercury switch, scale plate and 
pressure setting indicators can be easily seen through a 
protective glass window in the cover. Pressure setting 
handwheels extend through slots in the cover. Adapt- 
able for either surface or flush mounting. 


SPECIFICATIONS 


MODELS: P444A, standard case, spst, breaks circuit on pressure rise. 
P444B, standard cause, spst, completes circuit on pressure rise. 








Range Maximum Pressure 
20” vac.—40 psi 75 psi 
1—20 psi 50 psi 
5—60 psi 80 psi 
5—150 psi 200 psi 








Get complete details frorn your nearby Honeywell field 
engineer. Call him today ... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


“Trademark 


Honeywell 
Fits a. Control 
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Robertshaw 
FLEXIBLE COUPLINGS 


for instrument and servo drives 





Ideal for eliminating vibration, shock, noise, end play and 
backlash . . . and guarding against misalignment friction 
and bearing wear problems in servomechanisms, instru- 
ments and other similar drive and control systems. Simpli- 
lied design utilizes two hubs connected by a seamless 
metallic bellows in several metals. Write for technical 
data on stock or custom units. Ask for Data Sheet M-808! 


Kober shaw ubton 
1° Ga e”ES 


BRIDGEPORT THERMOSTAT DIVISION - Milford, Conn. 
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LOW COST PUMP 


for Laboratory Use 





Pumps Liquids, 
Gases, Slurries 


e No stuffing boxes 
e No shaft seals 

e No check valves 

e Non contaminating 





The New "Kinetic Clamp" Pump 


Operates by the action of radial arms successively pressing ona 
loop of flexible tubing. The mechanism clamps one arm against 
the tubing while the next arm descends to clamping position. 
Previous clamping arm then raises to permit tubing to assume 
its normal shape and again fill with liquid being moved. 


Standard types of laboratory tubing in a wide range of 
materials provide a pumping ber for almost any liquid, 
slurry or gas. Tubing can be changed quickly eliminating 
necessity of cleaning pump. There is no danger of corrosion 
or contamination. 





Pumps can be furnished with motor or for driving from 
laboratory stirring motor. Write for literature and prices. 


SIGMAMOTOR. INC. 
9 N. Main Street e Middleport, N.Y. 
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Temperature Probe ep. 

High gas-temperature probe foe: 
measures total temperature in 
an afterburning turbo-jet or 
ram-jet engine. A _ non-cooled 
probe designed for use where 
cooling of the probe is not practical, it is especially suited 
for missile or flight applications. Parts are coated with molyb- 
denum disilicide to prevent oxidation with an operating temp 
of 3100°F in still air and about 2900°F in moving air. Aero 
Research, Chicago, Ill. 
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Pressure Transducers 

Differential pressure trans- 
ducers for use in missiles, air- 
borne and industrial applica- 
tions are made in 7 ranges from 
0-50 to 0-5000 psi and in gage 
and differential types. Units will 
withstand a differential over- 
load of 1509 of full scale and 
line pressures up to 10,000 psi. 
Will withstand many corrosive liquids and gases. Crescent 
Engineering and Research, El Monte, Calif. 
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A-c to D-c Converters 

Series of a-c to d-c converters for use with digital voltmeters 
in making automatic, precise a-c voltage measurements have 
frequency range of 30 cps to 10 kc. Voltage range is 0.001 to 
999.9 volts in steps of 9.999799.99/999.9 volts. Converters draw 
negligible current from circuits under test, allowing highly 
accurate measurements of circuits with extremely low power. 
Non-Linear Systems, Del Mar, Calif. 
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Cyclic Tester 

Hundreds of standard cyclic 
tests for electrical and electro- 
mechanical apparatus can be 
performed with portable, pack- 
aged universal tester. Provides 
simple, reliable testing at any 
duty cycle from 0 to 100% on 
any time basis from seconds to 
hours; eliminates costly set-up 
for such testing. Nine standard 
dial-ranges are available. Over- 
ride control permits cither automatic start or shutdown of test 
from remote control device. Automatic Timing & Controls, 
King of Prussia, Pa. 
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Level Recorder 

Iransistorized, high 
writing speed, 20 cps 
to 200 ke graphic lev- 
el recorder for uses 
in electronics, acous- 
tics, and other branch- 
es of physical sciences 
and engineering, re- 
cords the rms magni- 
tude of an a-c voltage rather than the instantaneous value, 
and can plot the output of an a-c device as a function either 
of time or some other parameter that can be made time de- 
pendent. Can be converted to a general-purpose d-c recorder. 
General Radio, West Concord, Mass. 
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D-c Power Supplies 

Miniature, completely - transistor- 
ized, highly-regulated d-c power sup- 
plies operating from 115 vac, 50-60 
or 400 cps, and wiring into the cir- 
cuit like conventional ~ “potted” 
transformers or chokes are extremely 
rugged, have highly conservative rat- 
ings and can’t be damaged by over- 
loads or output shorts. Voltage regu- 
lation is +0.059% against line and 
load variations and ripple is less than 0.019%. Sorenson, South 
Norwalk, Conn. 
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Film Processor 

Fully automatic unit continuously 
processes up to 1000 feet ~€ 16 or 
35-mm oscilloscope recording film or 
paper; needs no darkroom or special 
photographic ability for perfect re- 
sults. Exposed film is automatically 
transported at 5 ft per min through 
developing, rinse, fixing, second 
rinse, hypo eliminator, final wash 
and drying operations. Developing 
time is adjustable from | to 2 min- 
Lube Corp., Philadelphia, Pa. 


CIRCLE NO. 315 ON PACE 75 





utes. klectronic 


Millimicrosecond Photography 

Fast high-resolution camera, with an effective exposure time 
as brief as five billionths of a second, is used for photographic 
study of ultra-high-speed phenomena. Excellent optical re- 
sults are obtained due to the large aperature and high re- 
solving power of the electro-optical “Kerr cell” shutter unit. 
The exposure can be synchronized to the event being photo- 
within one billionth of a second. Electro-Optical 
Pasadena, Calif. 
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Speed Reducers 

New line of precision speed re- 
ducers, in ¥, %g and %4” shaft 
sizes; designed for torques up to 350 
oz inches, in ratios from 1:1 to 360:1. 
Units are equipped with precision 
ball bearings or oil-less bronze bear- 


ings. Complete range of over 175 
different sizes and ratios available 
from stock. Pic Design, East Rock- 





away, L.I., N.Y. 
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Dehydration System 

New dehydration system, us- 
ing disposable cartridges, is de- 
signed to fit many types of de- 
hydration applications in mis- 
sile and aircraft ground support 
pneumatic systems and any ap- 
plication calling for dry, oil- 
free gas. Pressure ranges from 
600 psi to 12,000 psi with flow 
rates as high as 550 scfm. Minus 
100°F dewpoint and oil vapor 
content of less than 14 part per million by volume obtainable 
with these dehydrators. Designed for use with air, nitrogen, 
or helium. No tools required to change cartridges. Robbins 
Los Angeles, Cal. 
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Model ST-FM 


Now—Automation Control You Can Depend On! 


SCAMMIT 


STATIC-SWITCHING 


MONITORING SYSTEMS 


¢ Self-Contained * Lower Cost 

¢ Range of Models and Sizes 

Get greater reliability for all kinds of process 
and automation control with SCAMMIT 
MONITORING SYSTEMS. Permanent 
components and static switching reduce 
operational failure. Investigate dependable, 
economical SCAMMIT before you invest 
in any monitoring system. 


MODEL ST-EM SEND FOR complete information and literature. 
COMPLETE MONITORING SYSTEMS FOR INDUSTRY 


E11] INSTRUMENT CORP. 


Dept. B, 1811 West Irving Park Road . Chicago 13, Illinois . GRaceland 7-7850 
See Us At The Instrument Automation Exhibit in Chicago — Booth 350 


CIRCLE NO. 71 ON PACE 75 








MODEL ST-AM 








\\\ DIAPARAGM SEALS FOR 
CHEMICAL P SURE INSTRUMENTS 














Please request general catalog 


MANSFIELD & GREENANC. 
1051 POWER AVE. - » CLEVELAND 14, OHIO 
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X-Y Plotter 

New push - button - operated 
X-Y plotter incorporating such 
features as vernier scale ranges, 
highest accuracy and ease of 
operation; offers immediate 
scale switching by pushbutton 
methods with vernier control 
permitting scale expansion to 
the next setting. This allows the 
operator to expand between 
scale voltages to fill the entire 
plot area. Features a static accuracy of +0.1% of full scale 
and a dynamic accuracy of +29% of full scale at 10 inches per 
second tracing speed. Librascope, Glendale, Calif. 
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Maximum stroke of +0.050” 
(0.100” total); 0.59% linearity; 
operate from 5 volts, 2400 cps 


Displacement Transducers 
excitation. Resolution is infinite 
and a choice of 100, 25 or 10 


Linear displacement  trans- 
: ducers are complete units ready 
gram contact pressures is avail- 

able. Encased in stainless-steel shields; carbide-tipped, spring- 


for connection to the required 

pre-amplifier and input source. 
return contact rods, 10-foot integral cable. Sanborn, Waltham, 
Mass. 
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THE POSITION: 


Brand new plant and laboratories. 


THE REQUIREMENTS: 


THE BENEFITS: 


munity, near historic Williamsburg, Virginia. 


TECHNICAL EMPLOYMENT DEPARTMENT 
THE DOW CHEMICAL COMPANY 

JAMES RIVER DIVISION 

WILLIAMSBURG, VIRGINA 
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Sequential Program Controllers 

New programers use solid- 
state, cold-cathode components; | 
all sensing and control circuits 
employ transistors and transis- 
tor-driven relays. Programed. 
machine of process control is 
obtained by successive relay 
closures at completion of cumu- 
lative preset counts. Electronic 
counter controlling the pro- 
gramed outputs can be made 
up of any number of decades 





required to accumulate maximum operauonal 
number of sequences can be obtained and any individual se- 
quence switched out without changing the program selector 
switches. Redford Corp., Lake Luzerne, N. Y. 
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Corrosion Meter 
Automatic corrosion 
measurements are possible 
with servo-controlled meter 
capable of detecting as lit- 
tle as one millionth of an 
inch of corrosion on a rou- 
tine basis and one billionth 
of an inch in some special waite — 
applications. Permanent & i oan 
record of total thickness of metal corroded is provided as a 
function of time which is quickly converted to the rate of 
attack. In oil refineries and chemical plants, it detects change 
in corrosion rate resulting from addition of inhibitors or from 
changes in process conditions. Crest Instrument, Santa Fe 
Springs, Calif. 
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YES, ZEFRAN — 
The Dow Chemical Company‘’s New Contribution to 
the Synthetic Textile Fiber Field 


Why This Advertisement in an Instrument Journal? 
We invite your attention to new and broad horizons of professional 
opportunity other than those space related or defense oriented. We 
welcome your interest in the scientific activity of this down-to-earth re- 
search effort in the synthetic fiber field. Will you consider our need for 


an ELECTRONIC INSTRUMENT ENGINEER 


Apply knowledge of electronic circuits in design and adaptation of testing equip- 
ment used in physical property analysis of fibers. Maximum individual recogni- 
tion as sole electronic engineer for instrument development. Adequate supporting staff and equipment. 


B.S. or M.S. Electronic or Electrical Engineer; sound academic training and rec- 
ord with interest and/or experience in applying knowledge of instruments in 
fiber testing and analysis. Preferably 35 years of age or under. 

Salary open—adjusted to individual background. Company Pension Plan, Group 
Insurance, Stock Purchase Plan, Liberal Vacation, other plus values. Ideal com- 


Reply With Full Resume To: 


SWVC BBB BBeBeeseeeanass 
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Varian protects | 
hydrogen brazing 
operations with | 
J-W gas detector | 






2620 Series 
On-Off Control 
Air-To-Close 


Air-To-Open 













Construction of Varian Associ- 


ates backward wave oscillator Three-Way Valve 

‘ube involves brazing two copper fn 

tubes with silver eutectic. In the 

operation shown an oxygen flame DAHL 

in a hydrogen atmosphere flows ‘é hn) 

hee wanted. BANTAM 
Varian protects against a build- VALVES 

up of an explosive gas mixture in Dahl “Bantam” 2020, 2030 and 2031 series 

the shop with a J-W warning sys- are highly compact, diaphragm-operated 


on-off valves. Each features the desired 
ruggedness and high quality of larger 
valves, and yet, allows appreciable savings 
in space. All have cast globe bodies for 
Steam, liquid or gas applications. 
“Bantam” valves have excellent flow char- 
acteristics, low hysteresis and fast re- 
sponse. Use of TEFLON® packings eliminates 
frequent packing adjustment and greatly 
reduces maintenance. 


tem. The indicating 
unit (model RV, 
shown at right) is 
situated in a central 
place and monitors 
nine work stations 
automatically at four 
minute intervals. 


















































MAXIMUM Cv 40.0 

LIFT %” 

SEAT AREA up to 3.1 sq. in. 
Varian’s explosive gas detector = “ 
system was designed to custom CONNECTIONS %4” to 2” N.P.T. 
requirements. if you have an ex- PRESSURE RATING | 150 psi for steam 
plosive gas hazard in your opera- : ameter 
tions, contact Johnson-Williams 300 psi for liquid & gas 
for information on standard models OPERATORS 8, 15, 50 sq. in. 
and J-W engineering service on 
gas warning systems. For more detailed information on 

“BANTAM” On-Off and Throttling 

Control Valves write for..... 


“a Catalog B-1. 
s Johnson- 
Ci Williams, Inc. GEORGE 


i Palo Alto 14, California 


"beck in explosion prevention ID 7% | I I j 


since 1927 
COMPANY INC 





Canadian customers please write: 
Safety Supply Co., Toronto, Ont. 
Fleck Bros. Ltd., Vancouver, B. C. 
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LEVEL 
MASTER’ 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
contix wus, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. @ Oak Lawn, Ill. 
Phone GArden 5-0240 


Jo-Bell Products, Inc. Dept. & 
5456 W. 111th St., Ook Lown, Ill. 
Send full information on Level Master 


and name of nearest representative. 


My nome 











= CS 
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NEW MINIATURE °°” "st 
PRESSURE = “wha 


TRANSDUCER 0-3 to 0-400 psi 


BY COLVIN 400 to 10,000 -” 


AVAILABLE IMMEDIATELY 


COLVIN 


LABORATORIES, INC. 
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PACE 


| THERMOCOUPLE 
REFERENCE 
JUNCTION 


asl ° 
PACE BRJ SERIES UTILIZES 
MAGNETIC AMPLIFIER 
CONTROL FOR EXTREME 
PRECISION — STABILITY 


* REFERENCE TEMPERATURES from. 25° F above 
ambient to 250° F — special models for reference 
temperatures below ambient. 

¢ CHANNEL CAPACITY 6 to 100 channels in stand- 
ard 110 volt rack or cabinet models, 

¢ MULTI-WIRE junctions for thermocouple choice in 

each channel. 

THERMOCOUPLE TABLES for 150° F reference 


available. Write for your copy. 


§ ) .¥ o-| eae company 








a NOR ca, 
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Signal-Conditioning System 
Miniature signal-conditioning 
system for airborne telemeter 
and tape applications accepts 
millivolt inputs and produces 
0-5 volts to drive voltage-con- 
trolled oscillators or record 4 
amplifiers. Accepts any combination of solid-state amplifiers, 
each containing separate controls and capable of individual 
operation in or out of the case. Unregulated 28-volts d-c is 
the only power requirement. Gain stability is better than 1% 
environmental conditions. Neff Instrument, Pasadena, 





overall 
Calif. 
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Double-Ball Check-Valve 

Miniature, rugged double-ball check-valve features a unique 
design which uses a separate ball for each inlet. If both sup- 
ply pressures fail, the two inlets are immediately sealed, pre- 
venting bleedoff of downstream pressure. The body is rated 
for 100 psi maximum and 300°F maximum. George W. Dahl 
Company, Bristol, Rhode Island. 
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Pressure Scanne. 

Up to 160 individual 
pressures can be read with 
only 16 transducers through 
use of new pressure scan- 
ner; saves not only cost of 
transducers, but consider- 
able time in calibration. 
Designed for wind tunnel 
application; can also be used in any pressure instrumentation 
system. For pressures from 0 to 100 psia on the pressure in- 
puts; 14 to 100 psia on reference pressure lines; 0 to 75 psia 
on vent lines. Datex, Monrovia, Cal. 
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Automatic Parallel Processing 

Medium-scale transistorized computer can do data-processing 
and scientific computation simultaneoustly and at lightning 
speeds. Features “automatic parallel processing”, the ability of 
the small, powerful central processor to independently per- 
form up to eight jobs at a time. This, combined with building- 
bleck expansion principle promises versatility for the future. 
Maximum input or output has been boosted to 96,000 decimal 
digits per second on each magnetic tape. Minneapolis-Honey- 
well Regulator Co., Boston, Mass. 
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Air-Powered Pumps 

Air-powered pumps for 
oil, water and _ various 
chemical solutions develop 
liquid pressures up to>50,- 
000 psig at temperatures to 
500°F. Ideal for locations 
where electrical power is 
not available of where such power is dangerous to use. Out- 
standing design features include elimination of conventional 
crank-arm action; automatic, air-transfer valve to reverse flow 
of air pressure from one side of the drive piston to other. 
American Instrument, Silver Spring, Md. 
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for densitometry in paper electrophoresis 





Recording function electrically 
adjustable from linear to 
logarithmic and trans - 
logarithmic 





Designed specifically to be used with scanning densitometers for correctly- 
compensated quantitative evaluation of electrophoretic patterns on filter paper 








LEISS 


Single and Double 
MIRROR - MONOCHROMATORS 





“ea prisms for the 
visible, ultravilec, infrared from 
200 millimicrons to 20 microns 


with exchang= 
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Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. 


New York 16, N. Y. 
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~ TRANSDUCER RESEARCH 


AND 


ELECTRONIC INSTRUMENTATION 


Interesting and challenging work in Instrumentation is in progress at the ARMOUR RESEARCH 
FOUNDATION, one of the nation’s foremost independent research organizations. 





FOR 





YinmmZ—OZWm 


Positions are available for qualified personnel in research, development and application of sensors 
for measurement of 
TEMPERATURE e ACCELERATION e FORCE 


PRESSURE e DISPLACEMENT e FLOW 


and other Physical, Chemical, and Meteorological quantities. Present programs in transducer research 
include development of sensors and associated electronic circuits for use in military and industrial 
control, telemetry, automatic inspection and data processing systems. 


The Foundation offers a professional atmosphere in which to work, competitive salaries, and liberal 
employee benefits including relocation allowance, an excellent vacation policy, insurance and retire- 
ment programs, and the opportunity for tuition-free graduate study at Iliinois Institute of Technology. 


Inquiries are invited from engineers and physicists with B.S. degree and at least two years experi- 
ence in instrumentation. Please send a resume of your qualifications to 
A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 W. 35th Street Chicago 16, Illinois 
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ROCKET ENGINES 


ACCURACY 
IN SPITE 











STATHAM P285TC 
: Oil-Damped Pressure 


This new, extremely rugged 
oil-damped miniature 
pressure transducer 
easily survives the ste 
function pressures an 
blast pressures of rocket 
engine environments. 
Measures pressures 
from 0-50 to 0-1000 psi 
with the infinite 
resolution, accuracy 
and reliability of 
unbonded strain gage 


Absolute and gage 


Write for Data File 


STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 
Los Angeles 64, California 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 75. 














Free Conversion Chart 

Reference wall chart for engineers in- 
cludes many common conversions such as 
inches to centimeters, watts to H.P., plus 
many that are difficult to locate in refer- 
ence manuals, such as atmospheres to 
Kgs/sq. cm; cm/sec to miles/hr; cu. ft. 
to liters; microns to meters; quintal to 
Ibs., many, many more. Precision Equip- 
ment, Chicago, Ill. 
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Reactor Recording System 

Atomic energy test reactor temperatur:: 
and pressure recording system will record 
on typewritten log forms and/or tape 
punch, input signals from up to 50 emf 
variables. Recording rate is one second 
per data point. Permits flexibility in or- 
der in which input variables are selected 
and order of data recording. Datex, Mon- 
rovia, Calif. 
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How to Use Limit Switches 

Ten-page booklet “Suggestions for the 
Proper Application of Industrial Limit 
Switches,” is reprinted from National 
Electrical Manufacturers Association, au- 
thorized engineering ‘nformation. Micro 
Switch Div., Minneapolis-Honeywell, Free- 
port, Ill. 

CIRCLE NO. 403 ON PACE 75 


Flame Failure Bulletin 

Engineers will be especially interested 
in bulletin’s capsule descriptions of prin- 
ciple of operation of flame :ailure unit 
and its versatility as insurance against 
accumulation and building up of explo- 
sive gases and fumes in oil, coal or gas 
installations. Illustrated bulletin 523. 
Photomation, Bergenfield, N. J. 
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Position Transducer 

Cable-operated electro-mechanical meas- 
uring instrument converts cable extension 
into proportionate voltage or resistance. 
Finds wide use in aircraft/missile indus- 
try for measuring control-surface travel, 
structural strain tests and short-distance 
acceleration measurements. Spec sheet. 
Waldale Research, Pasadena, Calif. 
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Gyros 

Two easy-to-use technical reference bro- 
chures on floated-free and rate gyros give 
major design features and application ad- 
vantages. Complete specs, plus exploded 
view drawings showing typical gyro de- 
signs. Daystrom Pacific, Los Angeles, Calif. 
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How to Up Computer Capacity 

“Increasing Computer Capacity and 
Flexibility by Magnetic Core Buffering” 
is outlined in 4-page application bulletin. 
Tells how efficient, economical, solid-state 
cor. st--age buffer extended scope and 
versati.uty of UNIVAC to make a power- 
ful data processing system, the UNIVAC 
1105. Telemeter Magnetics, Los Angeles, 
Calif. 
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Breadboard Parts Catalog 


The do-it-yourself engineer will want 
this 24-page catalog of standard electro- 
mechanical breadboard parts, with com- 
plete description of all parts necessary for 
easy assembly of complicated gear trains 
and servomechanisms. Carefully indexed 
for quick reference; specs, drawings, typi- 
cal schematics. Beckman/Helipot, Fuller- 
ton, Calif. 
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Principles of Pyrometry 

Technical information on the princi- 
ples of pyrometry is included in catalog 
105, which also gives detailed information 
on radiation pyrometer, other interesting 
data such as applications, etc. Illustrated. 
Pyrometer Instrument Co., Bergenfield, 
ae 
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Oxygen Analyzer 

New analyzer specifically developed for 
measurement of low concentrations of 
oxygen is available in three ranges: 0 to 1, 
2 and 3%. Not affected by He concen- 
trations up to 50%; sensitive to changes 
as low as 0.01% oxygen; accurate to 
+2% of range. Bulletin 59-B632. Hays 
Corp., Michigan City, Indiana. 
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Weighing and Process Control 

Two Fact Folders, loaded with facts 
you should know about industrial weigh- 
ing systems, an important factor in proc- 
ess control. Folder I is on “The Basic Art 
of Weighing;” “older 2 on “Accuracy,” 
giving facts on accuracy in field applica- 
tions, not lab accuracy. A. H. Emery, New 
Canaan, Connecticut. 
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Commutators 

Bulletin 103 describes airborne and 
ground-based commutators. Use of solid- 
state electronic elements exclusively in- 
sures accurate, dependable performance 
over practically limitless operational cy- 
cles. Wiancko, Pasadena, Calif. 


CIRCLE NO. 412 ON PAGE 75 


ISA Journal 





























Gok Avalysit « problen? 


SOLVE IT PERMANENTLY WITH EQUIPMENT 
WHICH GIVES YOU THESE 7 ADVANTAGES 


In hundreds of plants, L&N’s Thermal Conduc- 
tivity Gas Analyzers are solving the problem of 
obtaining accurate, reproducible measurements of 
CO2z, SOz, Hz in Ne and many other gases. Be- 
cause they embody the benefits of thirty years’ 
experience in process gas analysis applications, 
L&N Thermal Conductivity Analyzers ..... 


1. Eliminate gas measurement upsets. A constant 
voltage regulator excludes a-c power variations. 


2. Provide accurate measurements by using the 
unique L&N cell design which gives you vibration- 
free operation due to a rigid filament support . . . 
electrical stability by using a platinum filament 
. .. high corrosion resistance due to glass coating 
of the filament . . . and immmnity to small flow 
variations because the cell is designed to utilize 
the gas diffusion principle. 


3. Make reproducible measurements possible. 
Ambient temperature swings are eliminated by 
enclosing cell assemblies in an insulated case with 
thermostatically-controlled temperature. 


4. Permit low maintenance and therefore mini- 
mum downtime as a result of the time-tested ana- 
lyzer design including features such as flexible 
junctions, heavy glass construction, etc. Coal and 
asbestos filters remove mist and dust to assure 
cleanliness of the analyzer system. 


5. Match the inherent accuracy and sensitivity of 
null-balance Speedomax®G and H Recorders. 


6. Permit selection of the particular type of con- 
ne trol forms to fit the process. These include electric 
Thermal Conductivity Analyser control, electro-pneumatic, and all-pneumatic con- 
trols—each designed to work with the Analyzer- 
Recorder system for maximum throughput. 


7. Gives you undivided responsibility. The entire 
thermal conductivity system . . . sampling system; 
analyzer, recorder-controller . . . is designed, en- 
gineered and built by one organization with a 
nation-wide sales and service staff. 

These “plus” features of L&N’s Thermal Con- 
ductivity Gas Analyzers can help satisfy your de- 
mands for top quality products which lead to sub- 
stantial savings. An eight-page booklet, Folder 
ND46-91(6) giving data on this equipment, is 








Speedomax H Speedo G b 
Series 60 teen available by writing to Leeds & Northrup Com- 
Electric Control - ag Controller pany, 4929 Stenton Avenue, Phila. 44, Pa. 
Series 60 Electro- 
Pneumatic Control m 


teeps | NorTHRUP 


Instruments TT Automatic Controls © Furnaces 


co 
ul 
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CAMBRIDGE 


pH INDICATORS 
and RECORDERS 


Labor saving—profit producing! 


In addition to portable pH meters, 
Cambridge makes line-operated Direct 
Reading pH Indicators and Recorders 
for permanent installation. They are 
accurate, stable and assure continuous 
and trouble-free performance. Either 
the Recorder, Indicator or both, may be 
located at any reasonable distance 
from one or several sampling points. 
The Glass Electrodes are placed in 
vapor-tight housings of clog-free sam- 
pling chambers 


Send for Bulletin No. 910 T 


CAMBRIDGE 
pH EQUIPMENT 


CAMBRIDGE INSTRUMENT CO., INC. 


3557 Grand Central Terminal, New York 17 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 





Single-Point 

pH Recorder 
(Strip Chart Assem- 
blies also available) 
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Available in outside diameters 
of .025 to .32 

e One or more wires insulated 
with a pure mineral swaged 
into a metal tube. 

Can be sharply bent. 

Sheath can be welded without 
loss of insulation. 

Available in many sheath- 
wire and insulation materials. 


Complete thermocouple 
probes available using this 
material made to your re- 
quirements. Send for Bulletin 
3.8A. 





For AEROPAK Ceramic Insulated 
Wire—Bulletin 4 


315 NORTH ABERDEEN @ CHICAGO 7, ILL. 
Sales Representatives throughout the United States and Canada 
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Free Teaching Aids—-Electrical and 
Electronic Measurements 

Nine free teaching aids for college-level and advanced study 
in electrical and electronic measurements include: wall chart 
views of basic mechanisms, survey of equipment for a standards 
lab, classical treatment of electric measurement field, “how-to” 
of organizing electrical instrument standardizing lab, a study 
of heat flow in electrical measuring instruments, illustrated, 
24-page text on instrument principles, guide to calibration, 
checking instruments, 9 reproductions of lecture-size wall charts. 
Weston-Daystrom, Newark, N. J. 
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Time and Event Recorders 

Comprehensive presentation of full line of modular time and 
event recorders given in brochure detailing wide range of sys- 
tems capable of handling outputs of high speed reduction from 
simplest to most complex system data. Tables show large num- 
ber of combinations possible using standard units. Includes 
unusual guide for specifying individual data printer require- 
ments. American Electronics, Brooklyn, N. Y. 
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New Measuring Instrument 

Wew line «* precision dial measuring instruments with con- 
tacting feeler points especially engineered for determining the 
diameter of internal grooves in difficult-to-measure situations 
will handle almost any measuring problem. Angular points let 
you measure internal groove diameters in front of the shoulder 
or at the bottom of a blind hole. Testing Machines, Mineola, 
L.. 5... 8. 
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ARE YOU AWARE OF THE ADVANTAGES OF 


BUTTERFLY VALVES? 





FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy . . . any temperature . . . any fluid . . . any pressure... 
any condition . . . any operator, manual or power. 


For complete details about Fisher-Continental 


J 
Butterfly Valves send for free literature. seat 
f 


FISHER: 





FISHER GOVERNOR COMPANY 


Marshalltown, lowa /Woodstock, Ontario /London, England 
Direct Inquiries To: 

















SINCE 1880 a. 


\_ CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENNSYLVANIA 
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Everything's Under Control 

Want to simplify systems, reduce labor 
and cut waste while increasing speed of 
operation? This 16-page catalog shows how 
to do it with easy-to-use controls for just 
about every industrial counting, sorting, 
signaling, protecting, diverting, detecting 
or limiting job. GEA-6822. General Elec- 
tric, Schenectady, N. Y. 
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Rotameters for Fluid Flows 

Compact design of purge rotameters for 
measuring and controlling fluid flows at 
low rates makes them suitable for panel 
mounting or mounting directly in pipe- 
lines. Applicable to liquids and gases. 
Bulletin 18P includes sectional drawings, 
dimensional and capacity data, applica- 
tions. Schutte & Koerting, Bucks County, 
Pa. 
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Strain Gages 

Unique strain sensitive resistance ele- 
ments have been used successfully as high 
as 1200°F; available in sizes from 1/8 x 
1/8” and up, and with resistance of 120 
to 500 ohms. Especially adaptable to high 
or low temps and severe environmental 
conditions. Spec sheet. Waldale Research, 
Pasadena, Calif. 
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Interested in Slo-Syn? 

Slo-Syn is an enclosed permanent-mag- 
net type synchronous motor adaptable to 
a wide variety of applications such as 
servomechanisms, automatic machines, re- 
mote control and numerical control sys- 
tems. Instantly starts, stops, reverses, steps. 
The full story is in 12-page bulletin 
$8459. Superior Electric, Bristol, Conn. 
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Continuous Analysis 

How to continuously determine silica 
traces down to 0.0U1 ppm explained in 
new methodology sheets which includes 
details of flow diagram employed. Appli- 
cation data sheet describes use of continu- 
ous automatic chemical analysis of anti- 
biotic broths, lists types of antibiotics 
analyzed. Technicon Controls, Chancey, 
4 
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Resistance Elements 

Tips on instrumentation techniques are 
featured in 6-page catalog T59 on resis- 
tance thermometer elements. Helpful ap- 
plications information plus diagramatic 
drawings and other useful information. 
Price list included. Arthur C. Ruge, Hud- 
son, New Hampshire. 
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Compressed Air Filters 

Two new-model compressed air filters, 
both incorporating an internal trap, are 
featured in 4-page bulletin 4158 which 
gives descriptions, specs and cross-sectional 
line drawings of both models. Hankison 
Corp., Canonsburg, Pa. 
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| E WwW ! 1959 Edition ON ALL 102 ELEMENTS THROUGH NOBELIUM 


Chart and 48-page Key Booklet both completely revised 
New type faces for maximum legibility. Lithographed in six colors. 














4854. CHART OF THE ATOMS, 1959 Edition. Each, $7.50 
Write for Complete Circular. 


W. M. WELCH SCIENTIFIC COMPANY 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S. A. 
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Fast, Accurate 
Skin Temperature Measurement 


With T-E Miniature Gasket on 








a=) 








Easily installed, T-E’s fast responding, sensitive, gasket thermocouples have many 
applications. They provide accurate, dependable skin temperature measurement for 
chemical, food processing, metal working, atomic energy and many other industries. 
In a typical installation, a gasket thermocouple is secured with a nut onto a bolt or stud 
located in the area of desired temperature measurement. This assembly may then be 
covered with thermal insulation. Another typical use is beneath engine spark plugs. 
Choice of three temperature ranges covers minus 300°F. to plus 1200°F. Calibrations 
include either Copper-Constantan or lron-Constantan. Standard washers are available 
for studs and bolts from Ye"' to 1"' in diameter. A wide selection of terminals or 
quick-coupling plug and jack connectors to suit your needs. 
Write for Bulletin I- 0. 


Thermo Electric G.inc 


S.DDLE BROOK, NEW JERSEY 
In Canoe ~ THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


—_—$——$ $$ 
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Varian 


STRIP 
CHART 


Recorders 





Unique combination of 


performance, size and price 


OVER 1000 TIMES AS SENSITIVE as galva- 
nometer recorders ... and Varian’s null- 
balance potentiometer needs no power 
from the source being measured. Rugged, 
stable mechanism allows ink or inkless 
recording—easy-to-read rectilinear chart— 
source impedances of up to 100,000 ohms. 


LESS THAN HALF AS WIDE as a standard 
19-inch rack. Two Varian G-11A’s mount 
side by side on a rack panel 10% inches 
high. Or as a portable, the G-11A is an 
easy-to-handle 15 pounds. The G-10 sits 
on less than one square foot; its horizon- 
tal chart is handy for jotting notes. 


MORE VERSATILE AND ADAPTABLE than 
any similar recorder — adjustable zero, 
adjustable span (from 9 to 100 mv on the 
G-11A), multiple chart speeds (up to four 
an the G-11A), and plug-in input chassis 
for different recording requirements. 


PRICES THAT BEGIN AT $365 for the G-10 
and $470 for the G-11A. Because un- 
needed performance costs money, Varian 
has intentionally designed for 1% limit 
of error and 1-second balancing time. 
Thus, Varian provides needed rugged- 
ness, dependability and operating fea- 
tures at moderate cost. 


FOR COMPLETE SPECS. AND STANDARD 
STRUMENT DIVISION 
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“PYROMETEERS” 


PYROMETER ENGINEERS, BUYERS, EXECUTIVES 
attending the CHICAGO ISA Show 
we invite you to our BIG PARTY 








PALMER (iT 





HOUSE Sethe 
HOTEL le 
*% 2 NIGHTS 


Tues., Sept. 22, and Thurs., 


% See Our Gigantic Floor Show. 
% Big Bar—tThe finest liquors. 


Write for Invitation 





World's largest manufacturer of Pyrometer and Thermocouple 


Extension Lead Wire 





Alton, Illinois, U.S.A. 


% 15 Piece Orchestra—Dancing 
Sept. 24. % Big Buffet Supper 
¥% Beautiful Cirls—Side Attractions 


9:00 P.M. TILL 2:00 A. 
SEE OUR BOOTH—-#252, CHICAGO INTERNATIONAL AMPHITHEATER 





INDUSTRIAL PYROMETER and SUPPLY CO. 


GRAND 
BALLROOM 


M. 
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MUIRHEAD 


PRECISION. ELECTRICAL 





CATALOGUE 


This 8-page abridged catalogue is 
intended as an introduction to 
the Muirhead range of precision 
products. It contains abridged 
specifications and descriptions of 
Frequency Analysers, | Oscillators, 
A.C. Bridges and associated 
equipment; Tuning Forks; 
Laboratory Equipment and Precision 
Components; Control Units; 
Facsimile Transmission Equipment. 
It is avzilable without charge and 
will be mailed upon request. 


NS 
nuindean )YsTRUMENT LIMITED STRATFORD 


MUIRHEAD & CO. LIMITED BECKENHAM 
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INSTRUMENT 








TRUMENTS INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A 


ONTARIO CANADA 
KENT ENGLAND 


ISA Journal 








* =e ewes es ae 


col 
tro 
Tih 


Stor 
gea 
Co 


Co 
A 
digi 
che! 
trac 
scriy 
in s 
finir 
ers. 


The 
Co 
are | 
print 
whic! 
volta 
intro 
Descr 
ed d 
tion 
comm 
ego, ( 


Com 
Dia 

show 
system 
also a 
operat 
Meter 
< 


Augu 














> new literature 





How to Generate Better Curves 

Mixing digital and analog computer 
techniques in a single hybrid system can 
produce accuracies never realizable in a 
single analog system. Technical article re- 
print, “Generating Better Curves with 
Digital-Analog Techniques,” discusses 
principles and methods of generating 
curvi-linear functions. Computer Equip- 
ment, Los Angeles, Calif. 
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New Chromatography Technique 

As a result of linear programed gas 
chromatography technique, gas-solid chro- 
matography is being reinvestigated as a 
potent new technique for unusual and 
heretofore impossible separations. Get the 
story on this new instrument, plus tech- 
nical article reprint describing advantages 
of linear-programed temperature opera- 
tion over constant-temperature gas chro- 
matography. F&M Scientific, Wilmington, 
Del. 


CIRCLE NO. 424 ON PAGE 75 


Servomechanism Kit 

Complete servo development kit builds 
computer components, indicators and con- 
trol elements to military specifications. 
Illustrated catalog shows the kit, gives 
descriptions and outlines of individually 
stocked servomechanical parts and lists 
gear data and prices. Servo Development 
Corp., Westbury, N. Y. 
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Computers and Petrochemicals 

A survey of the many uses of electronic 
digital computer systems in the petro- 
chemical industry is presented in an at- 
tractive 14-page brochure. Up-to-date de- 
scription of installations and applications 
in such areas as manufacturing and re- 
fining, transportation and pipelines, oth- 
ers. Burroughs, Pasadena, Calif. 
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Thermocouples Made Practical 

Common-mode voltage and its effects 
are prime subjects of technical article re- 
print, “Thermocouples Made Practical,” 
which details origin of common-mode 
voltages and the errors these signals can 
introduce into typical measuring systems. 
Description and block diagram of shield- 
ed differential amplifier showing func- 
tion of its guard shield in minimizing 
common mode effects. Kin Tel, San Di- 
ego, Calif. 
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Combustion Control 

Diagramatic and schematic drawings 
show cyclone furnace combustion control 
system in 4-page bulletin 514. Included 
also are detailed descriptions of system 
operation and list of installations. Bailey 
Meter Co., Cleveland, Ohio. 
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Electromagnetic Control Catalog 
Catalog accessory kit for electromagnetic 
control catalog 57-S includes recently- 
issued catalog sheets on relays, solenoids, 
remote-control switches, others; also cat- 
alog file-pocket and hand inserter for 
positioning catalog sheets within catalog. 
Automatic Switch, Florham Park, N. J. 
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Flow T:ansmitter 

In ceam actuated flow transmitter for 
water and sewage industries uses a unique 
in-stream type float arrangement with the 
6” expanded polystyrene float riding di- 
rectly in the channel at the proper meter- 
ing locu:ion. Float motion is vertical and 
no radial correction is required. B-I-F- 
Industries, Providence, R. I. 
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Free Panel Tracing Paper 
Laying out a wiring diagram for system 
building blocks is simplicity itself with 


new imprinted “C” sheets, available free. 
Sheets duplicate pin connections on back 
panels of manufacturer’s standard mount- 
ing chassis types 1903 and 1901. Digital 
Equipment Corp., Maynard, Mass. 
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Digital Data Systems 

Standardized digital data systems are 
described in 8-page illustrated bulletin. 
Automatic telemetering systems include 
FM/FM.-to-digita!l systems, PAM-to-digital 
systems, PDM-to-digital systems, direct 
computer entry digital recorders, analog- 
digital computer linkages and computer 
language translators. Epsco, Boston, Mass. 
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For Purest Quality, 





manometers, polarographs, 

lines, neon and cathode 

lamps, meters, . are rectifiers, ba- 
rometers. 

Treated specifically for use in instruments. 








Prices effective as 


Best Packaging and - 


Prompt Delivery... Use Bethlehem Instrument 


MERCURY 


in your instruments 


Bethlehem Instrument Mercury exceeds the purity 
uired in standard amar oy A tests such as A.C S., 
NF. and A.D.A. (adequate for mercury as a re- 
— tests demanded 








axzeni) by meeting the rigid 
for mercury in 


Treatment and Packaging: oD Mercury is 
produced by distillation of prime virgin mercury 
to remove noble metals. This is followed by oxi- 
fying and filtering to remove base metals and all 
floating impurities. This high quality mercury is 
then carefully packaged in easy-to-use chemically 
treated upeigume bottles. 


MERCURY PRICE SCHEDULE 


of June 25, 1959 and 


Subject to market fluctuation (Terms: Net 10 days fob Hellertown, Pa.) 






















INSTRUMENT MERCURY— | TRIPLE DIST. QUALITY— 
No. of with certificate of analysis meets A.C.S., A.D.A. 
Size of bottle pounds Price/Ib. Price/Ib. 
*1-Ib. 1-5 $4.44 $4.39 
with dispensing tip 6-49 4.19 4.14 
50-150 4.14 4.09 
**6-Ib. 6-30 4.09 4.04 
with dispensing tip 36-138 4.03 3.98 
plain cap plain cap 
16-Ib. 16-80 4.00 3.95 
with plain cap 96-304 3.96 3.91 
65-Ib. 65-325 3.74 3.69 














Larger amounts—write us for prices * Plain cap, Subtract 7¢/Ib. 
Send us your MERCURY for cleaning . . 

MERCURY CLEANING SERVICE 

Terms: Net 30 days fob Hellertown, Pa. 


** Piain cap, Subtract 2¢/Ib. 

















BETHLEHEM 
No. of Instrument Mercury TRIPLE DIST. QUALITY 
Size of bottle pounds Price/Ib. Price/Ib. 
1-Ib. 1-5 $0.71 $0.66 
6-49 68 63 
50-150 65 .60 
6-Ib. 6-30 65 60 
36-138 61 56 
16-Ib. 16-80 51 A6 
96-304 47 42 
65-325 43 38 











Handling Charge for under 


| 
| 65-lb. 
| 
| 30 Ibs.—add 25¢/lIb. 





BETHLEHEM 


Lj 








Y/ 
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Apparatus Company, Inc. 
Hellertown, Pa. 
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SENT 
UPON REQUEST 
Formulas 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa Sturtevant [co. 


A00D/SON | EQUAL ITY] 1. LINOIS 
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Cue to Expansion of Business 
and Facilities, We Have a Need 
for the Following Personnel: 


Sales Engineer 


lo promote sale of industrial weigh- 
ing equipment in process and bulk 
material field. Instrument _ back- 
ground helpful but not necessary. 
Deal with project, production and 
process engineers. 


Systems Sales Engineer 


lo promote sale of large integrated 
weighing systems and control equip- 
ment. Requires creative sales ap- 
proach to top management and con- 
sistent detailed follow through. In- 
strument, automation, digital  sys- 
tems or scale background required. 


Engineer 


To head up design engineering 
group involved with design of weigh- 
ing equipment, pneumatic instru- 
ment circuits, electronic analog con- 
trol systems, and digital readout and 
control systems. 


Submit resume in confidence to 
J. C. WILLIAMS, JR. 
WEIGHING & CONTROL 
COMPONENTS, Inc. 


Hatboro, Pennsylvania 
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> new literature 


100-page Potentiometer Catalog 

Complete specification sheets for order- 
ing standard wire-wound single- and mul- 
ti-turn precision potentiometers. Also de- 
scribes manufacturer's facilities for de- 
signing and producing special-tolerance 
wire-wound and nonlinear potentiometers 
and precision mechanisms. Spectrol Elec- 
tronics, San Gabriel, Calif. 
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Computer As Scientific Tool 

How the Honeyweil 3800, newest all-tran- 
istorized electronic computer system, will 
be applied to scientific problems is told 
in 12-page technical booklet that gives 
specific examples of how its design logic 
and other features contribute to its use 
and economy. Flow diagrams and coding 
sheets included. Minneapolis-Honeywell, 
Newton Highlands, Mass. 
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All About Pulp and Paper 

Interesting technical bulletin on appli- 
cation of valves and other control equip- 
ment in modern pulp and paper making 
processes also shows a number of major 
processes in diagrammatic form. Included 
is an outline of pulp and paper making 
operations and a glossary of terms used 
in the industry. Bulletin MD-1. Conoflow, 
Philadelphia, Pa. 
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Surface Pyrometer 

British-made surface pyrometer reads 
directly temperature of practically all in- 
dustrial surfaces to an accuracy of + 
3/4%. Does not require emissivity correc- 
tions on most applications; does not re- 
quire good thermal contact as surface 
thermocouples do, nor _ electrically-con- 
ducting surface as prod thermocouples 
do. Atlantic Pyrometers, Inc., Hawthorne, 
N. J. 
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Flowmeters Compared 

Case history bulletin 90-130-27, 6-pages, 
compares performance of magnetic and 
variable-area flowmeters in metering fur- 
nish to five newsprint machines in con- 
tinuous automatic stock proportioning 
systems of Canadian paper mill. Fischer & 
Porter, Hatboro, Pa. 
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Ultrasonic Switch Manual 
Big 42-page manual on 
switches for liquid level monitoring and 
controlling fully discusses theory of op- 
eration and describes in detail numerous 
applications in the missile/aircraft, ma- 
rine, nuclear, food processing and petro- 
chemical industries. Separate catalog sec- 
tion on probes and control units. Acous- 

tica, Plainview, N. Y. 
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ultrasonic 


classified 


advertising 





POSITIONS WANTED: 7éc per line, minimum 
three lines. Box number counts as one sine. 
Payable in advance. No discount. 


POSITIONS OPEN, : $1.50 per line, mini- 
a three lines. Box ‘number counts as one 


so , rt and spaces per line. 


DISPLAY AD (up to 4%”): $14.00 per column 


inch. Minimum 1 umn inch. 
All — size ads—standard advertising rates 
apply. 


313" must a" the ISA Journal, Granite Bidg., 
4 5 Ave., Pittsburgh 22, Pa., not later than 
month preceding date of publication. 








| REPRESENTATIVE AVAILABLE 





MFRS REPRESENTATIVES desire Instru- 
ment lines—Temp. measurement & contrc 
analytical - laboratory - also laboratory 
equipment and apparatus. Eastern Penna- 
Delaware-W. Va., Ohio Valley-Southern 
New Jersey. Write Box 2111, c/o ISA 
Journal. 








INSTRUMENT ENGINEER 


For plant producing organic and in- 
organic chemicals. New facility is 
located in Baton Rouge, Louisiana, 
area. 

Duties will embrace both mainte- 
nance supervision and engineering 
of system modifications as may be 
required. 

Familiarity with both pneumatic 
and electrical process instrumenta- 
tion is essential. Experience with 
electronic process scanners and log- 
gers is desirable. 


Personnel Manager 
WANDOTTE CHEMICALS CORPORATION 
s Drawer 2108 
Baton Rouge, Louisiana 








INSTRUMENT 
ENGINEERING 
SUPERVISOR 


Excellent opportunity for a man ex- 
perienced in instrumentation to head 
up instrument engineering group of a 
new chemical plant located in Houston, 
Texas. 


Position functions include applications, 
maintenance, and modification of auto- 
matic control instrumentation in chem- 
ical process plant. 


Applicants should have degree in Elec- 
trical, Chemical, or Mechanical Engi- 
neering, with at least 8 years experi- 
ence in process control instrumentation 
in chemical, petro-chemical, or refining 
industries. 


Submit resume to Professior-" Em- 
ployment Manager. 


U. S. INDUSTRIAL 
CHEMICALS CO. 


Division of 
National Distillers and 
Chemical Corp. 
99 Park Avenue, New York 16, New York 
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SYSTEMS DESIGN ENGINEERS 


me nee my opportunity for Electrical 

Engin to work = 

lished —. on 

wide as a leader in its its field. Head- 

pertese in Pittsburgh, the Renaissance 
You will be Conening systems for 


industrial and pipeline transportation 
control and da nendine oe uipment 
to meet customer requiremen Relay 


or solid-state crower? experience help- 
ful but not necessary. S-nd resume or 
contact 


Mr. George A. Frye, 
Employment Su} ervisor 
Union Switch & Signal—Division of 
Westinghouse Air Brake Company 
Pittsburgh 18, Pennsylvania 








INSTRUMENT 
REPAIR MAN 


Chemical laboratory and chemical 
process manufacturing instrument in- 
stallation, maintenance and repair. 
Must have formal electronic training 
and be experienced in chemical man- 
ufacturing industry. Salary $3.175 per 
hour and benefits. 


Send complete resume of experience 
and training to Mr. D. J. Fleming, Se- 
nior Personnel Representative, Parke, 
Davis & Company, Jose —— Campau at 
the River, Detroit 32, Michigan. 








SALES ENGINEERS for CONTROL 
SYSTEM SALES TO THE 
PETROLEUM AND GAS INDUSTRY 
Applicants must have an E.E. Degree 
or equivalent and at least two years 
experience in the instrumentation and 

control field. 

Starting salary commensurate with ex- 

pa. You will be working for a 
ong-established organization, recog- 

nized world-wide as a leader in its 

field, with headquarters in the pro- 

gressive, mags “Renaissance City” 

of Pittsburgh, 

Send resume, or vwette for further de 


tails to 
A. Frye, 
Emp! ent r 
Union Switch & S$ Division of 
Ww Air Brake ene 
Pittsburgh 18, Pennsylv: 





| 
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Thermocouple & Extension Wire 

Wire uses bonded-staple yarn, a newly 
developed type of glass insulation which 
has high temperature-resistance while 
still retaining very good tensile strength. 
Will not flake or powder within rated 
characteristics, making it ca ideal in- 
sulation on thermocouples which pre- 
viously had relatively fragile ceramic in- 
sulators. Claud §. Gordon Co., Chicago, 
Til. 
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Electronic Indicators 

New self-balanching indicators and in- 
dicating controllers indicate any process 
variable convertible to an electrical qual- 
ity; described in 4-page bulletin 65. Ilus- 
trations show simplicity of design. Thermo 
Electric, Saddle Brook, N. J. 
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Electro-Hydraulic Valve Actuator 

Electro-hydraulic valve actuator with 
electronic controller and flow transmitter 
features almost instant speed of control 
action. It is applicable to control of fuel- 
air ratio, gas mixing, blending and speed 
ratio. GPE Controls (Askania), Chicago, 
Ill. 
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Adjustable-Ratio Speed Changers 

Speed ratios are continuously adjustable 
over a 25:1 range (1:5 up, to 5:1 down). 
Units handle torques from 5 to 40 oz-in. 
depending on ratio setting; speeds up to 
10,000 rpm; power to 0.025 hp. Bulletin 
96. Metron, Denver, Col. 
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APPLICATION ENGINEER: Major in- 
strument manufacturer has _ several 
openings in expanding Application En- 
gineering Department for graduate 
electrical engineers. Age 24-32. Two or 
more years’ experience electrical or 
electronic equipment. Interest in work- 
ing with customers on instrument prob- 
lems. Sales aptitude desirable. Some 
traveling. Send resume D. C. Sanford, 
Manager Application Engineering De- 
partment, The Bristol Company, Water- 
bury, Connecticut. 




















A REWARDING ASSIGNMENT 
For an INSTRUMENT ENGINEER 











40 Rector Street 





with a Chemical Engineering degree and experience in a continuous process chemical plant, who is 
capable of giving technical supervision and troubleshooting help to our instrument technicians and 
of developing novel solutions to process instrumentation problems. 


EXCELLENT SALARY & 
LIBERAL BENEFIT ARRANGEMENTS 
Apply in confidence to: PERSONNEL DEPARTMENT 


NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL CORP. 


New York 6, N. Y. 
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Instrument 
Society of America 
presents its 
14th Annual International 
Instrument-Automation 
Conference & Exhibit 
Chicago International 


\ Amphitheater 
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September 21-25, 1959 
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THE WAY TO GO... 


UNITED 
AIR 
LINES 
N 


fw a 


== 


Vv 





Enjoy extra care at no extra fare! 
Choose luxurious First Class. or 
economical Air Coach. Radar on 
every plane. Fast, dependable 
schedules to suit your convenience 
on the convention route of the na- 
tion. For information write: M. M. 
Mathews, Mer., Convention Sales, 
United Air Lines, 36 S. Wabash, 
Chicago 3. Or see your travel agent 
and ask for his suggestion about 
combining a low-cost vacation with 
your convention trip. 


UNITED 


, 


® 
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» coming events 
*Denotes ISA Sponsored or Participating Meeting | 





AUGUST 1959 


August ag Convention of the 

Lay FA Photographic Instrumenta- 

ion Engineers, Ambassador Hotel, Los 

yk a Calif. Contact: SPIE, Box 288, 
Redondo Beach, Calif. 


August 12-14—8th Annual Conference on 
lications of X-ray cae. Estes 
Park, Colorado. Sponsor: etalurey 


Div., Denver Research Inst., 
Denver. Contact sponsor for further 
information. 
August 18-21 — Western Electronic Show 
and Convention, . n- 
pon IRE, . Contact: ‘ON 
Headquarters, 1435 S. La Cienega 
Blvd., Los Angeles 35, Cal. 
oo ~* pay a Confer- 
N Lond N. ene, 
Colle e, New ndon, 
sae ae tact: W. [oe 
versity 0 "ot 
Rhode feland Kingsto 
August 24-26—. Gas Measure- 
ment Short . Universi = West 
Virginia, Morgantow. w. Con- 
tact: Prof. Hanna, U. of West 
Virginia, RN W. Va. 
SEPTEMBER 1959 
September 6-12—Conference on 
for 
and cl d 
oO. w Reserve U. and 
Ran Development Corp. Con 
Secretariat, Center Documentation 
and Communication Ww m 


Reserve, Cleveland 6, Ohio. 


September 16-18—Annual Conference Ben- 


dix G-15 Users Exchange "yee 
Palo Cal. Contact: Harve ‘ 


Alto, 
Chiat, General Mills, Mechanical Div., 
2003 E. Hennepin Ave., Minneapolis 13, 


Minnesota. 


*%xSeptember 21-25—l4th Annual ISA In- 
-Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. tg RY 
hibit Manager, Instrument Society of 
America, uth Hills St., Los An- 
geles, Calif. For all other information 
contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, 
burgh 22, Pa 


September SS National Symposi 
on Telemete: San Francisco, Cal. 
Sponsor: IRE fessional Group on 
Space Electronics and Telemetering. 
Contact: George L. Marse, Lockheed 
Aircraft Corp., Missile Systems Div., 
Sunnyvale, Cal. 


OCTOBER 1959 


Octob 6-7—Conference on Valve Engi- 
neering, U. of Pennsylvania. Sponsor: 
EIA Engineering t. Contact: Spon- 
-—, 650 Salmon Tower, 11 West 

, New York 36, New York. 


October 12-14 — 15th Annual National 
Electro’ erence, Chicago, Ill. 
Contact M. E. Van Valkenburg, Elec- 
trical <a Dept., U. of Illinois, 
Urbana, 


October 28-28—6th Annual Computer Ap- 
plications goo Morrison Hotel. 
Chicago, Sponsor: Armour Re- 
search Poundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 W. 
35th St., Chicago 16, 





NOVEMBER 1959 


November 4-6 — National Automatic Con- 
trol Conference, Dallas, Texas. IRE 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


Society 


ee ee ann, Tents 
ment Exhibit, Hot Frotel yd ig N. Y. 


De uF Wilson ‘Air SP tiuction a. sa 
Research Lab., Murray Hill, N. J. 
woramees | 9-11—4th Con- 

ference, Atlanta- re ame Atlenta, 


r: oa as 
eae ee 
«November 10-12—12th Annual Conference 
on on Spouse T = Medicine 
pms ae Eecneetie. Spon- 
Contact: Carl 
pon Fag 


"Rockefeller “Institute, New 
York 1, New York. 


the New York Trade Show Bldg., Nov. 
= 1959. It will be rescheduled to 


«November d State Electronics 
s oe. Pa. —- 
sor: ey del — Secti: - 


ISA. 
tact: M. ] tric Devices 
Co., P. O. Box 236, palyme 

FEBRUARY 1960 


Glenside, Pa. 
Feb: 1-4—ISA Instrument-Automa- 
tion and Sam 
Houston Coliseum, Houston, Tex. Con- 
tact William H. Kushnick, Executive 
Director, Instrument Society of Amer- 
ica, 313 6th Ave., Pittsburgh 22, Pa. 


MARCH 1960 
*March 9-11—ISA T Measure- 
ent S ler-Hilton, Co- 


jum, 
Saenbea’ ae Contact: Director, Tech- 
nical and Educational Services, ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


APRIL 1960 


*April 3-8—6th Nuclear Congress, New 
York City. Sponsor: EJC, ISA coop- 
erating. Contact: Director, Technical 
& Educational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 


sagen 5-7—3rd National ISA Chemical & 
Petroleum Instrumentation Sympos- 
ium, Rochester, N. Y. Contact: Direc- 


tor, Technical ‘and Educational Serv- 
ices, ISA, 313 Sixth Ave., Pittsburgh 
a. 


, 





MAY 1960 


ee 2-5—6th National ISA Flight Test 
jposium, San Diego, Calif. Contact: 
Director, Technical & Educational 
Services, ISA, 313 6th Ave., Pittsburgh 

. Pa. 


wees oth-O08 National ISA Power In- 

ym lum, San Fran- 

tg Calif. Contact: Director, Techni- 

cal & Educational Services, ISA, 313 
6th Ave., Pittsburgh 22, Pa. 


*May 3-12 — | Instrument-Automation 

Conference Brooks Hall, 
San eet Calif. Contact: William 
Kushnick, Executive ee 4 ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


(date to be announced)—9th Na- 
ional Telemete: 
Coast. Sponsor: IS. 

cooperating. Contact. Director, 
Technical & Educational Services, ISA, 
313 6th Ave., Pittsburgh 22, Pa. 


JUNE 1960 


*June 1-3—6th Annual ISA Instrumental 

Methods of Analysis Symposium, Mon- 
treal, Canada. Contact: Director, Tech- 
nical and Education Services, ISA, 313 


6th Ave., Pittsburgh 22, Pa. 


SEPTEMBER 1960 


*September 26-30—ISA Instrument-Auto- 
mation Conference and Exhibit and 
15th Annual Meeting, New York Coli- 
seum, New York City. Contact: Wil- 
liam Kushnick, Executive Director, 
ISA, 313 6th Ave., Pittsburgh 22, Pa. 
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This unique extra” 
fifth digit... 

















...Pprovides 100% 
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The KIN TEL Model 501 4-digit, over-ranging digital voltmeter 
measures DC from +0.0001 to +1000.0 volts with 0.01% +1 
digit (of reading) accuracy. An extra fifth digit in the left 
decade indicates “0” or “1” to provide ten times greater 
resolution at decade (1, 10, 100) voltage points than standard 
4-digit voltmeters. Ranging and polarity indication are entirely 
automatic. The measured voltage, decimal point and polarity 
symbol are displayed on an in-line readout in a single plane—no 
superimposed outlines of “‘off” digits. 

An adjustable sensitivity control permits decreasing sensitiv- 
ity to allow measurement of noisy signals. Ten-line, parallel 
input printers can be driven directly, and converters are avail- 
able for driving other types of printers, typewriters, and card 
or tape punches. The input may be floated up to 25 volts DC 
above or below chassis ground with no degradation in perform- 
ance, and up to 250 volts DC with slight decrease in accuracy. 
Stepping-switch drive coils are energized with DC as in 
telephone-type service to provide long, trouble-free operation. 
The 501 is one of a complete line of KIN TEL digital instru- 
ments. Others include AC converters, AC and DC preampli- 
fiers, ratiometers, and multi-channel input scanners. 


KIN TEL manufactures electronic instruments for measurement and 
control, and closed circuit TV. Representatives in a//l major cities 


Write for detailed /iterature or demonstration 


5725 Kearny Villa Road, San Diego 11, California, Phone: BRowning 7-6700 
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over-ranging...ten times 
greater resolution at decade 
voltage points where other 4-digit 


vo/tmeters change ranges and /ose 





one full digit of resolution. 












IMPORTANT SPECIFICATIONS 


Display...Six decades display 5 digits 

(Left digit ‘0’ or “1"’ only), decimal point, 

polarity symbol. Ranging and polarity indication are 
automatic. Projection system readout employs 
bayonet-base lamps with 3000-hour minimum life 
rating. Readout contains no electronic circuitry 

and can be remotely mounted 

Automatic Ranges...+ 0.0001 to + 1000.0 

volts DC in four ranges: 0.0001 to 1.9999; 02.000 

to 19.999; 020.00 to 199.99; 0200.0 to 1000.0 


Accuracy...0.01% +1 digit (of reading) 

Input impedance...10 megohms on all ranges at null. 
Reference Voltage... Chopper-stabilized 

supply, continuously and automatically referenced 

to standard cell. 

Stepping-Switch Drive ...DC voltage within 
stepping-switch manufacturers rating applied 


by transistor drive circuit at rate of 
approximately 20 steps per second 


Controls ...Three: on-off; sensitivity; and mode of 
operation (standby, normal, print auto, print remote). 


Printer Drive... Built-in for parallel input 
printers. Automatic or remote. 


Dimensions and Net Weights ...Control unit 
45 Ibs, 54%.” Hx 19”Wx 16”D 
Readout: 10 ibs, 34%2”"H x 19"W x 9”D. 


Price: $2995 
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GPE Controls can close the loop in 
computerized process control 


You can realize the benefits of modern computerized 

process control—today—because GPE Controls, Inc. 

can supply closed-loop system components manufac- 

tured by its own divisions and designed to operate 

together. 

@ Transmitters for process variables, and controllers — 
made to operate with computers 


@ The Libratrol-500 digital computer . . . with built-in 
analog-to-digital input and digital-to-analog output 
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@ Link expandable special-purpose data-processing 
systems 


@ Electro-hydraulic valve actuators from 200 to 
200,000 Ibs. thrust 


These performance-matched components, coupled 
with a quarter-century of experience in industrial auto- 
matic controls, assure optimum performance whether 
you need a closed-loop system or an expandable data- 
processing system. 


Write for information on this unique GPE Controls service 


GPE Controls, Inc. (formeriy Askania Regulator Company) 
240 East Ontario Street «+ Chicago 11, Illinois 
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